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Dr. Ernest H. Volwiler, Hon. AIC, = (right) 
Receiving the AIC Gold Medal from Dr. John H. Nair, 
Chairman of the 1960 Medal Award Committee. 


(See Page 195) 
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Micro-Cel holds water like a camel! 


Micro-Cel®, Johns-Manville’s new line of synthetic calcium silicates, ab- 
sorbs up to 6 times its weight in water... remains a free-flowing powder 
after absorbing triple its weight in liquid. 414 lbs. bulk to a full cubic foot. 
Costs only 7 to 8¢ a pound. Surface areas up to 175 sq. m/gr. Micro-Cel, 


available in several grades and offering a wide range of physical properties, 
may provide the cost-cutting answer to your formulating problems. For 
further information, samples and assistance, mail in coupon! 


JOHNS-MANVILLE JM, 
LY} 


Celite Division 


JOHNS-MANVILLE, Box 14, New York 16, N. Y. 
In Canada: Port Credit, Ontario 


( Please send additional data. 
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for use in ———— 
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EDITORIAL 


A Meeting to Remember 


Dr. Wayne E. Kuhn, F.A.LC. 


Retiring President, The American Institute of Chemists, Inc. 


| ieee who came agreed that it 


was a meeting to remember— 
this 37th Annual Meeting, held May 
11-13, 1960, at the Radisson Hotel, 
Minneapolis, Minn. The Twin City 
Chapter, our gracious host, whose 
chairman is Dr. Joseph Abere, set a 
hav- 


new local attendance record by 


ing 80% of its total membership 
registered 

Dr. Milton Harris, our incoming 
Morris Kenigsberg 


were the chairmen of the Program 


president, and 
Committee that supplied an inspiring 
panel of outstanding speakers on the 
theme, “The Chemist in an Expand 
ing Universe.”” Mr. Kenigsberg also 


admirably handled the many details 
involved in the position of general 
chairman of the meeting. 

Albert Holler was the chairman of 
Public Relations. 


assistants the 


the Committee on 
With his 


was constantly covered and releases 


press room 
were supplied on our activities. Mich 
ael H. Baker, chairman of the Com 
mittee on Arrangements was respon- 
efficient 
arrangements. W. W. Benton, chai 


sible for the and suitable 


man of Registration and Finance, 


conducted the flawless operation of 
the registration desk. From his ex 
perience there, he is preparing recom 


mendations for improved forms that 


future registrations. 


Wilson, chairman of 


will simplify 
Mrs. John L. 
the Ladies’ Program, was the charm- 
ing hostess for delightful tours and 
other events for the ladies. 

The 
Toni Company and Economics Lab- 
Abbott 
sponsored the bountiful reception to 


our medalist, Dr. Ernest H. Volwiler. 


Souvenirs were supplied by 


oratories, Inc. Laboratories 


The mood was friendly and inti- 
mate; the weather fair; the food ex- 
cellent. Compliments were spontan- 
eous from those outside of the Twin 
City area who came to the meeting 
—some from long distances. 

I wish to thank personally and on 
behalf of THE AMERICAN INSTITUTE 
OF CHEMISTS each person who served 
on these Committees or who assisted 
in making this 37th Annual Meeting 


such a fine occasion. 


student aid and 


The 


placement of Case Institute of Tech- 


director of 


nology, Cleveland, announces that the 
1960 graduating class has received 
job offers paying an average salary of 


$525 per month. 





Institute of Tech- 


nology, Cambridge 39, Mass., is of- 


Massachusetts 


fering Special Summer Programs in 
science, beginning June 14. Request 
information from MIT. 
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Special AIC Announcements 


Our New Officers 
Dr. Milton Harris, vice president, 
The Gillette Co., Boston, Mass., is 
He, 


now 


our new president. as tormer 


president-elect, has succeeded 
Dr. Wayne E. Kuhn, whose term of 
office terminated at the 37th Annual 
Meeting. 

Dr. Johan A. Bjorksten, president 
Bjorksten Research 
Madison, Wis.., 
was elected president-elect, to suc 
ceed Dr. May 1961. 

Dr. Frederick A. Hessel, manager 


of commercial research, Development 


Foundation, 


and Houston, Texas, 


Harris in 


Department, General Aniline & Film 
Corp., New York, N. Y., 
elected treasurer, and John Kotrady 
Inc., New York, N. Y., 
was re-elected secretary. 

The 


Dr. Ray P. Dinsmore, vice president 


was re 


of Texaco 


new councilors-at-large are 
research and development, and di- 
rector, of Goodyear Tire & Rubber 
Co., Akron, Ohio; Dr. W. E. Han 
ford, vice president, Olin-Mathieson 
Chemical Corp., New York, N. Y., 
and Dr. William J. 
advisor, Esso Research & Engineering 


Co., Linden, N J. 


Sparks, scientific 


About Our Election 
About 35 per 


AIC 


membership voted in the recent elec- 


cent of the 


tion of officers and councilors. The 
nomination ballots were counted by 
T. Work and Dr. Wil- 


liam H. Gardner. The election bal- 


Dr. Lincoln 


John a 


Steffens 


lots were tallied by Dr. 
Hickson and Dr. John A. 
We are grateful to these tellers for 
their generous donation of time to this 


task. 


Representatives to the 
Scientific Manpower 


Commission 
Dr. Albert E. Brown and Dr. Don- 
ald B. Keyes have been elected as 


representatives of THE AMERICAN 
INstTITUTE OF CHeEMIsTS by the Sci- 
entific Manpower Commission, 1507 
M St., N.W., Washington 5, D.C. 
These attended the 
meeting of the Scientific Manpowe: 


May 10, 


represent the AIC at future meetings. 


representatives 


Commission held and will 


Honorary Membership 
Awards 

Dr. John H. Nair, chairman of 

\Mem- 


Annual 


the Committee on Honorary 
bership, announced at the 
AIC May 13, 
following persons have been selected 
AiC Member- 
1960-61 


Luncheon, that the 


to receive Honorary 
ship sometime during the 
fiscal year: Dr. Lawrence W. Bass 
of Arthur D. Little, Inc., Cambridge 
42, Mass.; Dr. James W. Perry of 
the Center of Documentation and 
Communication Research at Western 
Reserve University, Cleveland, Ohio, 
and Dr. Lloyd Van Doren, former 
AIC Secretary, now retired at Tempe, 


Arizona. 
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SPECIAL ANNOUNCEMENTS 


Dr. C. Harold Fisher 
to be Honored 


Dr. C. Harold 
Southern Utilization Research & De- 


Fisher, director, 
velopment Division, Agricultural Re- 
search New 
will receive the Honor Scroll Award 
of the Louisiana AIC Chapter at the 


annual banquet early in June. He is 


Service, Orleans, La.., 


cited for meritorious service to the 


profession of chemist as teacher, re- 
search scientist, and research admin- 


istrator 
New Chapter 
Being Organized 
At the National Council Meeting 


held May 11th, members in North 
Carolina submitted a petition for a 
Chapter to be known as the North 


Carolina Chapter. This petition, ob 
tained by Dr. A. E. A. Hudson, 
F.A.I.C., was approved, with the re 
quest that the members undertake the 


organization of a Chapter there. 


Presentation of the 
Gold Medal 
The AIC Gold Medal for 1960 
was presented to Dr. Ernest H. Vol 
Hon. AIC, chairman of the 


board of Abbott Laboratories Export 


wiler, 


Companies, North Chicago, Illinois, 
at the Medal Award Banquet, held 
May 12, at the Radisson Hotel, Min- 
neapolis, Minn. Abbott Laboratories 
sponsored the reception for the medal 
ist. 

At the dinner, Dr. Wayne E. Kuhn, 


retiring AIC president, was toast- 
master. Dr. Lloyd H. Reyerson, pro- 
fessor, University of Minnesota, 
spoke for the medalist. Dr. John H. 
Nair, consultant, Summit, N. J., and 
chairman of the Committee on Gold 
Medal Award, presented the medal 
to Dr. Volwiler, who responded with 
an address on “Scientific Waste.” 
(See page 197) 
Dr. Volwiler was cited as 
“outstanding leader in_ the 


chemical profession who has 
striven constantly to promote bet- 
ter cooperation and understand- 
ing among chemists and of chem- 


ists by the community at large.” 


To All Councilors 

Meetings of the Board of Directors 
and the National Council are sched- 
uled to be held on June 21, 1960, 
with dinner at The Chemists’ Club, 
52 E. 41st St., New York, N. Y. 
6:00 P.M., and on September 11, 
1960, (place to be 
New York, N. Y. 


announced) in 


Alabama Chapter 
Elects Officers 


The officers for 1960-61 of the 
Alabama Chapter are: 

Chairman, Oscar L. Hurtt, Jr., 405 
So. 85th St., Birmingham, Ala 

First Vice Chairman, Dr. Charles | 
Feazel, Head, Applied Chemistry 
Div., Southern Research Institute, 
Birmingham 5, Ala. 

Second Vice Chairman, 
Guthrie, 915 Speake 
Huntsville, Ala. 

Secretary, Robert E. 
ilworth Drive, Birmingham, 


William D 
Road, N.W., 


Lacey, 141 Ken 
Ala. 
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Treasurer, John M. Jernigan, Presi- 
dent, Southern Pine Chemicals, 2503 


Greensboro Ave., Tuscaloosa, Ala. 
Representative to National Council, 
Martin B. Williams, 1013 Pratt 


Ave., N.E., Huntsville, Ala. 


New Officers for 


Louisiana Chapter 
The Louisiana Chapter has elected 


the following new officers for the 
1960-61 season: 

Chairman, Mack F. Stansbury, Pro 
gram Analyst, Southern Utilization 
Research & Development Division, 
USDA, New Orleans, La. 

Vice Chairman, Dr. Hans B. Jonas 
sen, Professor, Tulane University, 
New Orleans, La 

Secretary-Treasurer, Lawrence | 
Brown, Southern Utilization Re 
search & Development Division, 
USDA, New Orleans, La 


National Council Representative, Har 
old A. Levey, Consultant, 311 Aud 
bon Blwd., New Orleans 15, La 


Professional Appointments 


June, 1960. (Day to be announced.) 
Minneapolis, Minn. Meeting of Twin 
City Chapter. Award of student med- 


als. For information: Dr. Joseph F 
Abere, Minn. Mining & Mfg. Co., 2301 
Hudson Rd., St. Paul 6, Minn. 

June or July, 1960 (Date to be an 


nounced). Meeting of Wisconsin Chap 
ter. For information: James E. Hen- 
ning, 4914 Marathon St., Madison, Wis 


June 2, 1960. Beaver Falls, N, Y. 
Meeting of Beaver Falls Chapter. So 
cial Hour 6:00 p.m. at Fiber Products 
Research Center. Dinner 7:00 p.m. at 
Beaver Inn. Meeting 8:00 p.m. at Com 
munity Hall. Speaker: Spencer V. Sil 
verthorne, Jr., Vice President, The J. P. 
Lewis Co. Subject, “American Military 


History.” 
June 7, 1960. Meeting of Niagara Chap 


ter. Student Medal presentations. For 
information: Dr. Howard W. Post, 
Chemistry Department, University of 
Buffalo, Buffalo 14, i! A 
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1960 


June 8, 1960, Chicago, Ul., Prudential 
Building, Beaubien Room. Meeting ot 
Chicago Chapter. Social hour, 6:00 p.m. 
Dinner 6:30. Business meeting and an- 
nouncement of new officers. Panel Dis- 
cussion on “The Social Responsibilities 
of the Chemist” Participants include Dr 
Robert Marshner, Standard Oil Co. of 
Indiana, on the responsibilities of the 
chemist to the community, and Dr. 
Joseph Katz of Argonne National Lab 
oratory, on the responsibilities of the 
chemist with respect to the effect of his 
inventions on the country and the world. 
For information, David W. Young, Sin- 
clair Research Labs., 400 E. Sibley Blwd., 
Harvey, Ill. 

May 11-12, 1961. Washington. D. C. 
Statler Hotel, 38th Annual AIC Meet 
ing. The Washington Chapter will be 
our Host. 


Scholarships amounting to over 
$25,000 have been awarded to stu 
dents at Lowell Technological Insti- 
tute, Lowell, Mass., for the current 
Many still 
available, according to Dean of Stu 
Richard W. 


of the scholarship committee. 


year scholarships are 


dents, Ivers, chairman 


Instruments Laboratory, 


Airborne 
division of Cutler-Hammer, Inc., has 
Deer Park Melville, 

York. 


and 


moved to 


| ® 


New 


LABORATORY 
SERVICES 
for the 
FOOD & DRUG 
INDUSTRIES 
Drug Evaluation, Food Additive Studies, 
Chemical and Biological Assays, 
Clinical Studies, Research 


LaWact & HARRISSON 


9 Ww 
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Scientific Waste 
Dr. Ernest H. Volwiler, Hon. AIC 


Chairman of the Board of Abbott Laboratories Export Companies, 


North Chicago, Illinois. 


Acceptance address when the author received the Gold Medal of The 
12, 1960, Minneapolis, Minn.) 


Institute of Chemists, May 


| ET me assure you that my sub- 
4 ject, Scientific Waste, is not 
concerned with the waste of raw ma 
terials or the disposal of wastes from 
industrial processes—nor does it imply 
that if one is going to be wasteful, 
must be a scientific way of 


Rather, I shall dis- 


cuss the present or potential waste of 


there 


“— 
going about it! 


scientists, of scientific effort, and of 
scientific results. The world is agreed 
that power, influence, status, and 
scale of living for nations as well as 
for individuals depend upon techno- 
logic progress. 
Therefore, any waste in scientific 
effort or results represents a serious 
loss. This was not such an important 
problem for earlier generations. Only 
within the last century has technical 
progress become such a decisive factor 
in world decisions, and technical de- 
velopments hitherto have been con- 
to the western 


fined almost entirely 


world. It is estimated that today in 
the U. S., 


rope, about one person of each 200 


Canada, and Western Eu- 


population is a scientist or engineer. 
Sources of Support 

To give dimension to our problems, 

we may recall that the National Sci- 


ence Foundation has estimated that 


total funds for scientific research and 








American 


development in the United States in 
the 1959-60 year will be $12 billion, 
up $7 billion from the level of 1953- 
54. During this six-year span, private 
corporations and related organizations 
increased their research and develop 
ment expenditures from $3.6 billion 
to $9.4 billion in the current year, but 
more than half of this comes from the 
Federal Government. Major research 
and development projects are also 
carried on within the federal agencies 
themselves, as the Dep’t. of Defense, 
National 
National 
National 


of Standards, the 
Health, the 
Space 


Bureau 
Institutes of 
Aeronautics and 
Agency, and others. 

Of all these funds, it is estimated 
that about 8% is expended for basic 
This 


first example of scientific waste. The 


research. ratio represents our 


basic research, 
should be 


larger if we are to avoid the waste 


percentage spent for 


nearly everyone agrees, 

of cumulative research and develop- 

ment effort, as well as the waste of 
val 

| ne 


problem is, who is going to do the 


some of our best scientific talent. 


higher amount of basic research. 

A large part of the Government’s 
expenditures for research and devel 
opment goes into the military field, 


and we cannot expect too much basic 
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research from that source. The Na 
Foundation, the Na 
Health, the Bu- 


other 


tional Science 


tional Institutes of 


reau of Standards, and some 


federal agencies are already commit 
ted largely to the encouragement and 


support of basic research. Industry 


plays its part, but in this area applied 


research will inevitably get the major 
part of the available funds. 
This 


iniversities as our principal continu 


then leaves the colleges and 


sources of fundamental scientific 


knowledge. But 
into a problem. According to the Na 


ing 


here. too, we run 


tional science Foundation, two thirds 


of all recent research and develop 


ment expenditures in our American 


institutions of higher learning came 


from tederal grants and contracts; 


und there is always danger that our 


educational institutions may be influ 


enced by liberal contracts tor applied 
research development activities to the 


deg ree that basic researc h W“ il l recel\ e 


less than the needed support. 


I have used some statistics to sug 


that we are being wasteful of 


cest 


scientific support by channeling so 


much of it into applied research, even 


n our educational institutions. For 


tunately, steps are now being taken 


by several federal agencies to get 


more of the funds into basi research, 


through direct support of men and 


projects on a longer term basis, 


through institutional grants, and by 


underwriting the costs of special 


equipment and even laboratories. 
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Use of Manpower 

Another significant possible waste 
is that of scientific manpower. If a 
scientist fails to receive adequate 
support for needed assistance or equip- 
ment, or if he works in an unsympa- 
thetic or non-understanding atmo 
sphere, or if he is not given reason- 
able opportunities to exercise his own 
scientific judgment, then there is a 
real likelihood of scientific waste. In 
discussions, mention has also been 
made of chemists doing jobs which a 
technician assistant could accomplish, 
or the writing of needless reports, or 
carrying out lengthy assignment 
which made little use of their tech- 
nical competence. 

No one can measure the extent of 
wasteful practices, and it is easy to 
either under-rate or exaggerate their 
science we are 


importance. Even in 


mindful of Parkinson’s Law, which 


you will recall is that there is no 


relation between the work to be done 
and the size of the staff assigned for 
its completion; that, on the contrary, 
work expands so as to fill the time 
available for its completion; and the 
subordinates multiply at a fixed rate, 


regardless of the amount of work 


produced. You may recall the story 
Yale Coach Hick 
about his fishing trip far into 


hills. At a 


the 


told by Herman 
man 
‘Tennessee country 
asked 
“would it be worth my 


The 


removed his pipe, gave the question 


the 


store, he cracker barrel 


while 


gang, 


fishing up here?” storekeeper 
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great thought, and finally said, “Well, 
the fishing ain’t good, but I don’t 
know how much your time is worth!” 
Attitudes of Scientist 
and Empioyer 
About a year ago the Opinion Re- 


search Corporation made a survey of 


the professional attitudes of scientists 


and engineers as compared to those 
of management in six leading scien- 
tifically-minded companies, including 
aircraft, chemicals, drugs, electrical 
equipment, rubber. 
The results of this survey were some- 
they de- 


petroleum, and 


what surprising; certainly 
serve close attention. I have permis- 
sion from Opinion Research Corpora- 
results of this 


tion to refer to the 


survey. 

Two professional groups were stud- 
ied in each company. They were sci- 
entists and engineers as one group, 
and The 


latter group included well educated 


management as another. 


professionals, many with scientific and 
engineering backgrounds; almost 4 in 
10 had doctorates. 

The results indicated a number of 
frustrations between the two groups. 
A majority of the scientists and en- 
companies forced 


that 


gineers felt that 


them to over-specialize, their 
talents were misused, and that they 
The 
group felt that scientists and engi- 


had 


with the desire for 


were underpaid. management 


neers unrealistic expectations 


status and free- 
dom from work pressures; that they 


had little understanding of manage- 


risk- 
Each 


some respect 


ment methods, the nature of 
decision-making. 
group lack 
for the different skills and compet- 
ences of the other. 


Basic to these differences of atti- 


taking and 


seemed to 


tude are the characteristics of each 
group. The scientific mind is analy- 
tical ; it wants to investigate all angles 
in a decision; it tries to postpone 
risk-taking; its concern is with the 
theoretical; and its approach is to 
elaborate and add detail. 

The 


other hand, is integrative; the de- 


management mind, on the 
cisions must often be made on limited 


information; risks must be taken 
regularly; practical results are need- 
ed; and the approach is to over- 
simplify. 

The survey brought out that over 
80% 


garded themselves as mainly respon- 


of scientists and engineers re- 


sible for our high standard of living. 
No one should quarrel with that; 
we should not even quarrel if other 
groups also feel a major responsibility 
for our standard of living. After all, 
if a man undervalues himself, who is 
going to upgrade him properly. 

The survey further points out that 
management lacks readily recognized 
symbols of professionalism, whereas 
the scientist has a recognized profes- 
sional degree, works with tools that 
symbolize his profession, and has a 
proud tradition with a long historical 
background. 

Top managers get great satisfac- 
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tion and psychic reward from being 
identified and associated with a suc 
cessful company. Both managers and 


technical men recognize that scien- 


tists and engineers want personal 


recognition along with, not in place 


of, monetary compensation. 


This Opinion Research project de 


’s recognition and further study 


as to how the attitudes of the scien 


tific and engineering and of the man 


agement groups may be brought more 


into harmony. Unresolved frustrations 


are wasteful of scientists’ time and 


intertere with national goals of 


accomplishment. Every day manager- 


ial decisions—to limit funds, termin 


ate projects upset the technical 


man’s world. He wants to know why. 


Scientists and engineers are interested 


in personal recognition, and evalua 


tion based primarily on technical 


competence. 


It seems to me that this is a two 


way street. Management knows that 


the corporation’s success requires a 
strong productive team of scientists 
and engineers; the latter group also 
knows that the facilities and tools for 
modern technology must generally be 
with 


will af 


provided by corporations 


strength and stability which 


ford the proper climate in which 

tec hnological work can be done. 
Attracting Future Scientists 
Basically 


waste 


our greatest scientific 


occurs in our failure to enlist 


the interest of young people in sci 


entific careers. Unquestionably, many 
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potentially outstanding scientists never 
get started in scientific effort because 
no one has lit the fuse of their inter- 
est and enthusiasm. Nor are we alone 
in feeling this deficiency. Each of the 
concerned 
sufficient 


number or ratio of the bright young 


important professions is 


that it may not attract a 


people in the secondary schools. We 


feel this loss in the natural sciences, 
including chemistry, even though in 


recent years science in the public 


mind has attained an aura and respect 
matching those of the other great 
protessions, 
Undoubtedly many bright young 
people are lost to science because their 
capacities have not been recognized 
For this fault all of us, 
take 


many oft 


the public, 
We 


schools to emphasize 


must the blame. permit 
our 
social qualities and “togetherness” as 
primary objectives, rather than insist 
ing on intellectual discipline in basic 
subjects. The child, when he grows 
up, will need to work in a highly 
competitive world and he should have 
the challenge of intellectual competi 
tion when he is in school. 

It is becoming more and more rec 
ognized that many gifted young peo 
many—drop 


ple—no one knows how 


out of school for financial or other 


are thus lost 
Means 


available, through scholarships, grants, 


reasons and to protes- 


sional activities. are now 
and loans to assist qualified students 
to continue. We can all do our part 


to supply the encouragement and the 
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motivation. In a democracy no one is 
forced into an occupation which he 
does not understand and in which he, 
each 


therefore, is disinterested; so 


profession must cultivate its own 
adherents 

It does seem to be a waste of effort 
to try to estimate how many gradu- 
ates a field, such as chemistry, can 
usefully absorb. Scientific talent, like 
commodities, is subject to the law of 
supply and demand. Had the training 


been 


during the depression '30’s when jobs 


of chemists artificially limited 


were so hard to get, we might have 
had dire results when the war broke 


out, and also in the years since it 


ended. Chemistry is an increasingly 


demanding science, and the needs for 
its services will continue to grow. 
Recognition and Satisfaction 
As indicated, the remuneration of 
the chemist lies not alone in the realm 
of money, important though that is. 
Much of his satisfaction and stimulus 


derives from appreciation from his 


fellow scientists and the public at 


large. It is gratifying that this appre 
ciation has come to him in greater 
degree than ever before. In fact, there 
is perhaps some slight possibility that 
the public may come to have too great 
esteem for scientists, believing that 
they will take care of all major prob- 
lems that may arise. 

Most chemists are employed in in- 
dustry. The individual is responsible 
for the ideas and their early explora- 
Beyond that, nearly 


tion. every 


involve the 


effort 


collaboration of many others of the 


worthwhile will 
organization. In a successful project, 
industry generally would like to give 
the individual chemist the public 
recognition to which his work en- 
titles him. But how to do it? Several 
years ago, at the annual dinner of 
the scientific staff of my Company, 
attended by several hundred people, 
those who had actively participated in 
the research and development of one 
recently marketed product were asked 
to rise. About one-fifth of the audi- 
ence did so. Obviously it is impos- 
sible to enlist the interest of the pub- 
lic in the names of such a large 
group. This points up the importance 
of the various ways in which indus- 
trial corporations are trying to give 
at least internal recognition to their 
talented chemists. When it can also 
be done externally, so much the better. 

Another waste of talent may occur 
when a productive chemist feels that 
his only opportunity for real progress 
lies in assuming an administrative 
post, even though his primary inter- 
est lies in personal research. Fortun- 
ately, some effective efforts are being 
made to recognize these outstanding 


scientists so that their economic and 


professional status does not suffer in 


comparison with that of their admin 
More 


needs to be given to this aspect of 


istrative brethren. attention 
professional life. 
We often hear that the most effec- 


tive and productive research output 
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of a scientist comes during the third 
and fourth decades of life. Undoubt- 


edly there is often truth in this claim, 


though we can all cite many cases 


when the value of a scientist’s per- 


grow 


life- 


sonal work continued to 


throughout his normal active 


time. 


In the chemical field, as in most 


others, the individual after forty 


vears of age may have a more difficult 


time in getting a new job commen- 


surate with his abilities. The public 


also suffers from such waste of a 


chemist’s talents. There Is no easy O! 


perfect solution. Various ideas are 


now solution 


being explored, and a 
or at least some practical alleviation 
may be not at all impossible. 
Legal Hurdles 


waste 


The 


Another 
lies in the government domain 
Federal 


largest source of researc 


phase of scientific 


(jovernment 


h and devel 


opment funds in our country. In spite 
might as well 


of its drawbacks, we 


accept this as a permanent situation, 
as there is no other source from which 
such huge support funds can be ob 
tained. It is recognized that the pro 


and expenditures in general 


grams 
have been capably administered by 
able federal administrators. The ex 
ecutive and legislative planners have 
usually asked for and they have in 
large part accepted the advice of the 
scientific experts whom they turned 
to for help in devising their broad 


objectives. 


today is the 
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The scientific community is not at 


ease. however, about some of the 


apparently wasteful actions that have 


been taken or proposed. We were 


reminded of the effects of the so- 


called Delaney clause which quite 
inflexibly 
cals in the production and use of 
One 


episode, 


restricts the use of chemi- 


foods. recalls last year’s cran 


berry when a rigid inter 
pretation brought about the recall of 
a large crop on the suspicion that a 
weed-killer 


cause it to be carcinogenic to humans. 


trace of residue might 
More importantly, the use of addi- 
tives for growth stimulation of ani 
mals for food has been threatened, 
even though there is no convincing 
evidence that human life is endan 
gered thereby. 

Our rising population will require 
greatly increasing quantities of food, 
must be grown on shrinking 


Without the 


and 


WwW hich 


uses of 


farm areas 


chemicals to promote protect 
growth, not only of crops but also of 
food animals, the cost of our food 
would rise substantially and we would 
soon face the problem of inadequate 
supplies. One wonders whether even 
the food faddists would be willing to 


They 


chemicals in 


face that eventuality would 


deny the use of food 


production, or even in food packag 
ing, but they ignore the fact that 
foods are nothing but chemicals them 
selves. 

Certainly scientists must be alert to 
from unwar- 


possibilities of harm 
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ranted uses of additives for the pro- 
duction or preservation of food. It is, 
however, highly wasteful to restrict 
or deprive our people of the benefits 
of science solely on the basis of a law 
which may be interpreted to shackle 
scientific judgement. It has been aptly 
said that waste is the result of control 
being excessive, not of its being absent. 
Selection of Major Fields 

Whose responsibility is it to select 
the major fields of scientific effort to 
benefit the greatest number of people 
and at the same time safeguard our 
future in both the economic and the 
Who 


statesmen of science, deciding how to 


defense areas? should be the 


get us to where we want to be when 
we get there? This matter of scien 
tific planning is more critically im 
portant now than ever before in terms 
of economic and military survival. 
Often it is wasteful to be too specifi 
n objectives, to categorize too much. 
In government supported research, 
personal interest or prejudice by our 


public 


dictate disproportion- 


lawmakers or by the they 


represent may 
ate support for a specific health proj 
ect, or an agricultural program, or a 
space exploration. 

One may question whether our na 
will obtain more 


tion or the world 


future gain from our present com 
petition with Russia to put a man on 
the moon than would be derived from 
more study, say, of the oceans and 
what they contain and what lies un- 


der them; or how to grow the most 


productive crops on our limited world 
area; or how to maintain and improve 
our health standards. 

Crash programs are sometimes nec- 
essary in periods of emergency, but 
they may often be undesirable when 


they run far ahead of the current 
state of technology and seriously drain 
scientific manpower from other criti- 
cal objectives. 

In arriving at these decisions, gov- 
ernment will inevitably play a major 
role. Fortunately the various agencies 
advisory 


are making wide use of 


groups to prevent wastage of scientific 


effort so far as possible. In the execu- 


tive branch of the Federal Govern- 
ment good results have come from the 
appointment of a Science Advisor and 
a Scientific Advisory Committee; and 
in the State Department it has been 
distinctly useful to have a Scientific 


Advisor, and science attaches in a 


number of our important foreign 
legations. 

In view of the all-pervasive role 
that science plays in our lives and 
welfare, my purpose has been to refer 
to several areas in which critical 
waste of scientific effort can and of 
ten does occur. James A. Killian re 
cently spoke of the current increase 
of world population of 50,000,000 
annually. Pointing out that the popu- 
lation of the United States may pass 
300,000,000 by the turn of the cen- 
Dr. Killian 


“Given a rising standard of living, 


tury, went on to say, 


such a population may require as 
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much as four times the food, the fiber, 
and other essential commodities as we 
now consume.” 

technological 


Obviously, progress 


will play an increasingly important 


role in making use of our resources. 


To employ them most effectively the 


scientists themselves, the educational 
systems, the industries, and the gov- 
ernment agencies must do everything 
they can to overcome and avoid waste 
of effort and manpower. A good start 
has been made in various areas. Much 
more remains to be done. 

As individual chemists, we can do 
much by maintaining a high degree of 
professionalism, as advocated by THE 
AMERICAN INSTITUTE OF CHEMISTS; 
and by association and identification 
with those in other walks of life who 
by education, training, and concern for 
the public welfare will have a strong 
voice in determining the direction our 


nation will go. 


Minerals & Chemi- 
cal Corporation held a news confer- 
March 23, in Chicago, IIL, to 


acquaint the public with prospects and 


International 
ence, 


problems facing the fertilizer indus- 
try. One objective emphasized at the 
Panel 


ways W hereby 


meeting 
IMC, as 


one ot the principal suppliers of phos 


Customer Advisory 


was to find 


phate and potash to fertilizer manu 


facturers, could be of greater tech 


nical service to the industry, as well 


as to aid industry in the improve 
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ment of management practices It 


was pointed out that campaigns 


against the use of fertilizers, by such 
groups as organic gardeners and 
others, has not had any effect on fer- 
tilizer use. The past year has seen 
a 10% 


with no rise in prices, and prospects 


increase in fertilizer sales, 


are for greater applications this year. 
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The Hon. Orville L. Freeman 
Governor of Minnesota 


Presented at the Keynote Luncheon, at the 37th Annual Meeting of 


Institute of Chemists, May 12, 1960, 


WELCOME 


believe that, with the 


this opportunity 


because | 
increasing interdependence of science 
and government, there is an accom- 
panying increase in the need for bet- 
ter communication between scientist 
and citizen. 
Any improved avenue of communi- 
scientist and citizen 


cation between 


must be a two-way street. Scientists 


must convey to laymen, more eftec 


tively and more meaningfully than 


they have yet done; the implications 
that 
And 


public officials, representing the citi- 


of the scientific explosion sO 


dominates tne current scene. 
zens, must convey to the scientists an 
understanding of the problems of our 
day in terms of human needs, and in 
terms of programs essential to ach 
ieve the kind of human relationships 
under which we can hope to reap the 
potential gains, rather than the pos 
sible calamities, that can result from 
our scientific and technological break- 
through. 

more 


Improved communication is 


critically essential today than ever 


before, if only because science and 
politics are more inextricably woven 
together than ever before. For pur- 
poses of illustration I note just a few 
indications of this inter-relationship. 


Those who have studied the history 


The American 


Radisson Hotel, Minneapolis, Minn.) 


GOV. FREEMAN 


of progress in chemistry in America 


point out that political conditions 
were a major factor in its develop 
ment. When the first world war shat- 
tered our dependence on the German 
chemical industry, our own 
field 


than ever before, until now it repre- 


progress 


in that was accelerated more 


sents a $23 billion industry. 


A more recent illustration lies in 


the joining of chemistry with physics 


and astronomy in attempts to conquer 


outer space. Ever since Oct. 4, 1957, 


when the Russians launched earth’s 


first artificial satellite, the general 


public hears more and more about the 
progress of science in its attempts to 


learn the secrets of the entire uni 


verse, and to pave the way for man’s 
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further exploration of the stars. 
But science, and especially the sci- 


ence of chemistry, is also tied in 


closely with more earthly matters. 


We 


with biology, physiology, and medi- 


read that chemistry, joining 


cine, may soon help us to conquer 
mental illness, cancer, and other ma 
jor causes of human suffering. 

We know how much chemistry has 
done in the field of plastics ; how it 
has helped to transform our tech- 
nology, our ways of using our natur 
al resources, and how we may hope 
that it may even help to solve the 
farm problem by finding new uses 
for agricultural products. 


Any 


political problems, ranging from traf- 


analysis of current social and 


fic deaths to the hazards of war; 


from the need for pure water supplies 
to the changing proportion of aging 
in our population, finds scientific 
progress in a major role. 
This scientific revolution has come 


upon us with astounding rapidity. 


Developments in technology and 
progress toward plenty are as old as 


But 


acceleration has increased phenomen 


the human race their rate of 
ally during the present generation. 
Let us consider that rate of acceler 
ation by compressing the 50,000 years 
of man’s recorded history into a time 
We 


little about the first forty 


span of fifty years. know very 


vears, al- 
though perhaps during the last of 
that period the most advanced men 
skins for 


learned to use clothing. 


CHEMIST 


1960 


About ten years ago, man emerged 
from his caves and constructed some 
other kind of shelter. Five years ago 
he learned to write. Christianity be- 


gan less than two years ago. Less 


than two months ago the steam en- 


gine provided a great new source ot 


power. Automobiles and _ electric 
power became significant only during 
this past month. And last week we 
developed nuclear power! 

I am convinced that, revolutionary 
as the tremendous acceleration in sci- 
entific development has been during 
the past few years, this is merely a 
prelude to the greater and more far 
reaching revolution that lies in the 
years just ahead. 

This rapidity of progress is thrill- 
ing, but like many thrills, it is dan- 
gerous. Its danger lies in our failure 
to adapt our social, economic and 
political thinking to the new situa- 
tion. 

Human beings and human society 
can change, in fact, must change, in 
adaptation to a changing environ- 
ment. But social change is, by its very 
nature, a slower process than changes 
that are sparked by scientific discov- 
eries. 

Einstein referred to this relative 
slowness just before his death. He 
was asked why it was that physics had 
been able to develop weapons of un 
imaginable destructive power before 
politics had been able to develop a 
of social control such 


method over 


great power. His answer was simply 
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because politics is harder than 
physics. 

I am not sufficiently well acquaint- 
ed with physics to express a valid 
judgment as to its relative difficulty 
as compared with politics; although 
I am well enough acquainted with 
politics to know that it is extremely 
difficult. 

But I believe there is another fac 

a fac- 
Let 


tor that causes the social lag 


tor of utmost importance. me 
illustrate that factor. I suppose that 
perhaps only a few hundred scientists 
fully 


place when the first atomic bombs 


understood what was taking 
were dropped at Hiroshima and Nag- 
asaki. I suppose that few, if any, of 
the scores of thousands that felt the 
physical effects of those bombs under- 
stood anything about nuclear fission. 
Their lack of understanding made no 
difference to them. 

A chemist can develop a vaccine, or 
an antibiotic, that can save millions 
of lives, whether or not those whose 
lives are saved know a thing about 
the scientific progress involved. 

In other words, scientific progress 
can result from the brilliant and 
dedicated work of a few talented peo- 
ple; and its benefits, or its destruc- 
tien can affect millions of people for 
bet.er or for worse even though those 
millions do not know or understand 
what has been accomplished or what 
has happened. 


But 


must be to close the gap that exists 


our primary concern today 


— 


between our stage of scientific devel- 
opment and our stage of social and 
political progress. We must learn how 
to so organize society as to reap the 
benefits, and not the ills, of the new 
technology and the new sources of 
power. It is truly more urgent that 
we learn how to live together in 
peace on this earth than it is to learn 
how to conquer the stars! 

This is up to education, to better 
communication, This is the joint re- 
sponsibility we face. There is a 
growing realization of this respon 
sibility on the part of scientists, on 
the the field of 


communications, and on the part of 


part of leaders in 
politicians. Some of our most brilliant 
scientists have organized to explore 
together, not how they may further 
their own researches in the physical 
sciences, but how they may awaken 
the 


clear war, and how they might in- 


public to the dangers of nu- 
fluence public affairs to prevent such 


a war. Some of our greatest scientific 


leaders have accepted the responsibil- 


ity to serve on a scientific advisory 
committee for one of our great po- 
litical parties. 
Incidentally, I have observed a 
kind of restraint on the part of emin- 
ent scientists as they first met, in a 
working panel, with political leaders 
a reserve that seems almost to in- 
dicate a sort of suspicion of politicians, 
a fear lest politicians would exploit 
the knowledge and prestige of science 


to some ulterior purpose. And I have 
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seen this reticence and suspicion dis 


solve as the scientists came to know 


that those political leaders with whom 
thev met were honestly seeking knowl- 


edge and understanding; that they 


showed the same respect for truth 


that is a part of the scientific method ; 


and that they sought cooperation to 
ward common goals. 

All of this is of utmost importance. 
But it isn’t enough for just a few 
leaders to assume responsibility for 
this tremendous job of communica 
tion. Nor is it enough to concentrate 
only on attempts to avert the danger 
a nuclear war. 
Theretore, I would like to challenge 


of 


vou to assume a responsibility to help 
to convey to the laymen, to the non 
scientists, to the millions that make 


up the general public, the real mean 


ing and the real potential of the sci 


entific revolution. I urge that you 


emphasize, not only the potential 


danger to civilization that science has 


created, but also the almost incom 


prehensible possibilities for a future 
greater than our fondest dreams. 

For science and technology today 
offer us the greatest opportunity in 
the history of mankind to build a 
world of peace and plenty. The tools 
are at hand. But if we are to grasp 
this opportunity and make the most 
of it, millions of people must also see 
the vision that lies ahead, and mil 
lions of people must understand 
enough about the problems and pos- 


sibilities to make the right choices. 
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You, who are in the field of sci 
ence, can do much to bring to the 
public an understanding of what this 
You, 
who work with the wonders of sci 
the 


coming age of plenty means. 


ence, see more easily than does 
layman the results of our real break 
through in the production of power, 
the possible consequences of the de 
velopment of automation, the hope 
offered by 
ogy that, for the first time in the his 
ot 


bility of the conquest of hunger and 


now science and technol- 


tory man, we can see the possi 


cold and the other physical and natu- 
ral hazards of life for all men every 
where. 

And within the United States this 
possibility has become almost a re 
ality. We produce so much that we 
no longer simply produce as a means 
to the end of supplying needs. Rathe: 
we have a billion dollar advertising 
and public relations industry to pet 
suade us to want more billions of 
consumer credit to enable us to buy 


We hav = & 


tial for plenty, and we are failing to 


it on easy terms. poten- 
take advantage of this potential. Con- 


sider the extent to which we are 
failing 

In the first place, we are not ach- 
ieving full production, and we are 
therefore failing to achieve the eco- 
nomic growth we should have. During 
the years since 1953, our average an- 
nual growth rate in national produc- 
tion was only 2.3 per cent. This is 


only half of the growth rate of be- 
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tween + and 5 per cent that econom 
ists believe we should have, if we are 
full 


sustain a rising standard of living for 


to maintain employment and 


our rapidly increasing population, a 
rate that we did achieve during the 
1953. It 


with a 9.5 per cent growth rate in 


years preceding compares 
the Soviet Union 

This appallingly deficient rate of 
growth has meant a loss of more than 
199 billion dollars in total 


production when compared with what 


national 


an adequately high rate would have 
produced. It has meant an extra 15 
million man-years of unemployment. 
It has meant over $3,000 less income 
for the average American family. It 
has meant a loss of 60 or 65 billion 
dollars of revenue for federal, state, 
and local governments that would 
have been forthcoming at existing tax 


And 


led to questions as to 


rates. this loss of revenue has 
whether we 
could “afford” programs that are ab 
solutely essential to national security, 
and domestic programs that are of 
crucial importance to our future. 
This leads to the second, and per 
haps more serious, evidence of our 
meet the challenge of 


We are 


plenty, but with poverty 


failure to 


plenty. cursed, not with 
in our pub- 
lic services. 

Even with our failure to achieve 
full production, many people would 
look about them, view the two cars 
in many garages, note the many gad- 


gets in most households, and say that 


it seems that we do have a great 


more 
that 


abundance, it seems we have 


than we need, so much more 
advertisers must spend billions to get 
us to use what we do have. There is 
much truth in the suggestions that 
many have more than they need—in 
the field of private goods. But none 
of us has all he needs in the field of 


public services. 


The Rockefeller Report points out 


that today the ratio of public works 


expenditures to the gross national 
product is only two-thirds as much 
as it was in the late thirties. Any 
governor who has tried to formulate 
a budget, who has listened to the 
urgent need for services for educa- 
tion, for mental health, for increased 
public effort to prevent the social ills 
of crime and delinquency, knows at 
first hand how deeply serious is our 
need for public services. 

It is in this social imbalance that 
there lies the most serious danger to 
our society. And it is this social im- 
balance that I ask you to help to 
redress. 

Evidence of this social imbalance is 
all around us. In the years just past, 
hundreds of millions of dollars have 
been spent on designing bigger and 
more conspicuous automobiles, al 
though the ones we had were already 
too big for our parking spaces and 
our garages. Yet during those same 
years, our children suffered for the 
lack of thousands of new classrooms; 


and the years of better educational 
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opportunity that they lost during 
those years can never be recovered. 
It is considered a mark of prestige 


to build 


otten considered a 


a beautiful home, but it is 
mark of reckless 
spending to keep the street on which 
the home is built well lighted and 
well policed 

We willingly pay to private enter 
prise the price of a good vacation, 
but we begrudge what we must pay 
to keep highways, parks, and 
lakes 
are things we pay for through 

Public 
in several areas of utmost importance 


We have 


more children to educate, proportion- 


our 


up to standard, because these 
taxes. 
today 


services are suftering 


| have referred to education 


ately, than ever before. Our children 
need more and better education than 
ever before. Yet we are frighteningly 
behind on both facilities and person- 
nel with which to provide that edu- 
cation, 

We have more aging citizens than 
ever before, and we are beginning to 
learn what their needs and wants are, 
and how they can live longer, happier 
ind more productive lives. We must 
learn more, and put that knowledge 
into practice. 

We are 


about health, both mental and phy- 


rapidly learning more 


sical, yet we desperately need more 


research that would lead to great 


strides in prevention and cure, and 


more services that would make the 


knowledge hand available 


to all 


now at 
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Our rapidly growing cities and sub- 
urbs need public services of all kinds, 
from sanitation in the newly develop- 
ing areas to slum clearance and re- 
development in the old sections. 

We need more and better trained 
officials to enforce the law, to work 
on prevention as well as detection of 
crime, to prov ide better probation 
and parole services. 

And for our own security, perhaps 
our own survival, we need to finance 
more adequately our preparations tor 
defense and for waging the economic 
war abroad. 

These services are important. They 
are vital. They can be provided only 
by government. Yet we are not sup 


Why are 


If these public services 


porting them adequately. 
we failing? 
are so critically essential to our prog- 
ress, to our security, and even to the 


survival of our democratic wav of 


life, why are we failing to provide 
Unless we know the 


them. reasons, 


we cannot intelligently present our 
case for improvement 

One reason for our failure is that 
too many of those in positions of 
leadership are prisoners of the past. 
They 


great changes that are taking place. 


have not vet awakened to the 


They fear the challenge that these 


changes present, and in their fear 


they seek to retreat to the good old 
days when the old rules and the old 
They try to 


techniques prevailed. 


apply these old rules that developed 


during centuries of scarcity to the 
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new age of plenty. They lack the 
courage and the vision to seek new 
rules and new techniques to meet the 
challenge of today. 

A part of this retreat to the past is 
evidenced by the current utilization 
of the fear of inflation to oppose in- 
creased public service. I want to make 
it perfectly clear that | oppose infla- 
tion. I know how regressive it is, that 
its consequences are most serious for 
the weaker elements in our economy. 
But I refuse to fall for the myth that 


we must choose between inflation on 


the one hand and adequate expendi- 


tures for education and health on the 
other 

I refuse to accept the fallacy that 
we must restrict production and ac- 
cept unemployment in order to avoid 
inflation. I insist that we must be 
ready to spend all we need for de- 
fense and for foreign aid in order to 
win the cold war. And if it does come 
would rather 


down to a choice, I 


have a 40-cent dollar than a com- 
munist victory. 

But I do not think we need make 
that choice. In 1958 we experienced 
the amazing spectacle of an increase 
in the cost of living during a reces- 
sion. The old tight money techniques 
have not stopped price increases. Nor 


did 


those increases, because they occurred 


the slump in demand prevent 
mainly in fields where prices are ad- 
ministered, where prices are privately 
fixed by means of monopoly control. 


We should therefore be prepared 
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to fight any threat of a new kind of 
inflation in a new age of abundance 
by methods that will work to stabilize 
prices but will not impose on us the 
frightful cost of unemployment, de- 
ficient growth, and inadequate public 
services. 

Another major reason for our fail- 
ure in the field of public services is 
the current attitude toward govern- 
ment spending and the effect of that 
attitude on _ political leaders and 
elected officials. 

Last year there appeared on my 
desk an appeal by the Chamber of 
Commerce of one of our large cities 
to its members—an appeal to exert 
pressure on Congress to prevent 
spending. It happened that the ex 
penditures Congress was then con- 
sidering related to (1) housing, which 
that city needs; (2) highways, which 


(3) 


which is critically needed for secur- 


it also needs; and foreign aid, 
ity. Housing, transportation, and the 
defense of our freedom! Our homes, 
our business and pleasure, our sur- 
vival! These are all things of great 
life. 


them to 


value, essential to our way of 
Why do we 


private spending for new clothes, new 


subordinate 


cars, and new gadgets, just because 
we must buy them through govern- 
ment? 

During our last legislative session 
I tried to secure passage of the with- 
holding method of collecting income 
tax. This was defeated, and the op- 


position said it would make it “too 
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easy" to collect the tax. Now in 
Minnesota our income tax goes for 
education. Why should we glorify 


easy payments and the installment 
plan for the pure hase of gadgets and 
luxuries, and deny easy payments for 
the education of our children, 

Why should we spend billions to 
persuade people to buy TV sets and 
vacations to bring more happiness 
and pleasure into their lives, and at 
the same time deny and decry spend 


ing that would enable us to 


- 


prevent 


and cure the mental illness that 
causes so much pain and unhappiness ? 

Why should we spend millions for 
cars for our teen-agers, and deny the 
spending for education, for rehabili- 
tation, for slum clearance, and for 
better correction programs to prevent 
juvenile delinquency ? 

Why should I, or any other elected 
public official, who makes a speech 
urging the importance of public sery 
ices for health, education, urban de 
velopment, and all the other things 
most people really want, have to run 


the risk of political opposition and 


political defeat on the charge of “tax 
and spend?” 
The answer is both simple and 


complex. People do not realize what 
their government services provide or 


what their tax dollars buy. There 


are, in my opinion, very few parents 


who would consciously choose a new 


appliance instead of a good education 


for their children. There are. in mv 


opinion, very few Americans who 


nN 
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would choose lower taxes instead of 
security against communist victory. 

But under our free American sys- 
tem the people must choose. And their 
choice is being influenced, daily and 
hourly, by the expenditure of un- 
counted billions to pay brilliant peo- 
ple to think up new ways to advertise 
new things and to persuade them to 
buy more private goods. The people 
pay for this huge expenditure, and 
pay willingly, because it is not called 
taxes. 

Who will present the case for pub 
lic goods and services? It is an obli- 
gation of public officials and political 
leaders to present this case. But they 
cannot do it alone. I believe that men 
of science, with their awareness of 
change, with their recognition of the 
need for adaptation to change, with 


their traditional regard for objective 


search for facts and for the truth, 
can contribute immeasurably to an 
understanding on the part of the 


general public of the problems we 
face and the potential that lies ahead. 

One of your own great leaders in 
the field of chemistry, James B. Con 
(Hon. AIC), 


powerful influence in our striving for 


ant has become a 


the kind of educational opportunity 
that this age of science demands. Cer- 
tainly, in this field of public service, 
no one can see more clearly than the 


scientist the need for excellence. I 


note that Fortune’s recent article on 
chemistry reports that among all the 
“the consensus 


chemists interviewed 
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is that the United States has not been 


developing creative minds in any 


quantity commensurate with its size, 


resources, and unparalleled scientific 
equipment.’ 

Scientists can do much to open our 
eyes and our minds to possibilities in 
field of conservation and utiliza- 
They 


can help us to find ways to meet the 


the 
tion of our natural resources. 
challenge of potential abundance at 


home, and the challenge of perman 
ent peace in the world. 
Then, 


live together in a world of peace 


to 


I believe, we can learn how 


and opportunity, as well as how 


conquer the stars. 


A Policy for Small Business 


D. H. Jackson, F.A.L.C., vice presi- 
dent, Croll Reynolds, Westfield, 
N. J., speaking at a recent meeting of 


AIChE Atlanta, said that the 


rate of corporate failures in the chem- 


the 


cal industry is less than for business 


as a whole. He suggested the follow- 


ing policy to small firms that manu- 


facture chemical engineering equip- 


ment: 


1) Concentrate on a few items which 
cannot be standardized to the point of 


large mass production. 


2) Be sure salesmen have 
technical training including a degree, 
preferably in chemical engineering. 
(3) Be sure salesmen have complete 
knowledge of the product they are sell- 
ing and its applications. 


adequate 


(4) Keep salesmen in frequent contact 
with design engineers, test and devel- 
opment personnel, etc. 
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(5) Train salesmen to give the best 
possible field service on your equip- 
ment. 

(6) Train salesmen to “look for 
trouble” so that they can quickly 
recognize customer dissatisfaction or 
malfunction of equipment and meet 


these problems. 


(7) Inspire salesmen to look for new 
applications of equipment and new 
modifications that will increase these 
applications. 


(8) Ask customers for suggestions and 
new ideas they may have for equip- 
ment. 

(9) Advertise in at least one good 
technical publication. 

(10) Supplement advertising with 
direct mail sales promotion. 

(11) Encourage salesmen and _ the 
technical staff to attend meetings of 
societies and trade associations which 
cover the field which the company 
operates. 

(12) Take advantage of the better 
morale which often exists in small 
firms and of the absence of “company 
politics” which is often found in large 
firms. 
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Naval Environment 


Rear Admiral R. Bennett, USN 


Chief of Nava 


Research. Office of Nava Research, Department of the Navy, 


Washington 25, D.C. 


Presented at the 

Due American IN 

| INTEND to present a broad view 
of the leading role that research 

is playing in the design 


New Navy. 


highlights 


‘mistry 
and de velopn ent of the 
I shall also present a Tew 


oft oul research programs in other 


fields to drive home the point that 


cata 


fields 


naval technological 


progress is 
lyzed by the interaction of all 
of scientific research 

Not only does the Office of Naval 
Researi h 


which engages primarily in basic re 


have a chemistry branch, 


search, but we also have other 


branches which explore specialized 
areas touching upon chemistry. These 
include propulsion chemistry, power 
sources, metallurgy, biochemistry, 
solid state physics, upper atmosphere 
physics, microbiology, oceanography, 
hydrobiology. All of 


trom some area 


and these 
branches must draw 
of chemical research to carry forward 
their programs. 

In general, chemists are investigat 
ing for the Navy various aspects of 
our needs in the fields of physical, 
inorganic, and organic chemistry. 
Basic research in these fields builds up 
a storehouse of fundamental know! 
points of 


Navy 


problems. For example, one project is 


edge which provides new 


departure for solving specific 


First Professional Session at the 


Minneapolis, Minn., 


STITUTE OF CHEMISTS 


37th Annual Meeting of 
May 12, 1960 





reinvestigating the whole theory of 
friction and wear which could lead 
to the development of improved syn- 
thetic lubricants designed especially 
to meet the rigorous requirements of 
modern warfare. These are required 
by new naval ordnance equipment, jet 
aircraft engines and guided missiles. 
and 


Basic studies in the chemical 


physical properties of liquid metals 
are contributing to the theory of the 
liquid state as well as to nuclear re- 
actor technology. Fundamental con- 
cepts of surface chemistry can be ex- 
pected to solve such problems as the 


adhesion of ice to naval equipment. 
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Fuels Research 


One of our most prominent pro- 


grams in chemical research, which has 
been continuing for well over a dec- 
ade, is the investigation of current 
and potential fuels for use in rocket, 
aircraft and marine propulsion en- 


is good ex 


gines. This program a 
ample of how research is planned and 
conducted by the Office of Naval 


Research not only to solve problems 


that are presently bothering us but 
also to provide information that will 
solve problems that do not yet exist. 

In 1947, no one could be sure that 


Navy 


ballistic missile and other rocket en- 


the would need a long-range 
gines powered by solid chemical fuel. 
Nevertheless, ONR then instituted a 
broad program for the development 
of solid rocket propellants. At the 
end of World War II the only high 
rocket propellant the 
had 


However, it tended to change chemi 


energy solid 


armed services was ballistite. 


cally in storage and to disintegrate 
physically when subject to the wide 
temperature variations encountered 
in service use. The solid propellant 
used in JATO units was more re 
liable 
emitted dense clouds of smoke. 

An 


and 


but low in performance and 


interim program to improve 


modify these propellants was 
carried out, but the Navy decided it 
needed to conduct research that would 
lead to a synthetic rocket propellant 
conducted 


rubber. 


in the same manner we 


research to make synthetic 
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We were confident that this would 


result in a whole family of high 


energy propellants having a wide 
range of physical and chemical prop- 
erties. Initial study showed that a 
self-combustible plastic was needed, 
and basic chemical knowledge devel 
oped after three years of research re 
sulted in the nitropolymers. The ad- 
vent of a practical POLARIS today 
because of the re- 


has come about 


search started in 1947. 

Again in 1947 the Navy’s interest 
in developing jet engine fuels prompt- 
ed us to explore the properties of the 
methyl derivatives of hydrazine. We 
had to start with fundamental re- 
search in the physical structure, heat 
of 


data on these compounds. After four 


combustion and thermodynamic 
years of research, a compound known 
as unsymmetrical dimethyl hydrazine 
or UDMH showed promise as a new 
high energy fuel. Further laboratory 
tests and studies conducted from 1950 


to 1955 established that UDMH had 


good stability and ease of ignition 


even at temperatures as low as 
60°F. UDMH was then at the 
point where the Navy’s technical 


bureaus, other services and industry 
could exploit it for practical ends. As 
UDMH 


second stage of Vanguard, in the first 


a result, was used in the 


stages of the Jupiter-C which 


launched the Army’s Explorer satel- 
lite, in Bomarc, and in the Thor-Able 


rocket. 
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Research on Lubricants 


research aimed at 


basic general knowledge, the Navy's 


contrast to 


needs often spark research 


special 
which might otherwise never get ac- 


be delayed. A 


in point is the Navy's special 


complished or would 


case 


requirements for lubricants. During 


the Korean War we learned that the 
automatic aircraft cannon of naval 
aircratt were treezing up in the frigid 


North Korea. We had to 


find a lubricant in a hurry that would 


cold over 


keep the guns firing. Borrowing on 
prior research knowledge, chemists at 
Naval Research 
ONR’'s major field activity, came up 


the Laboratory, 


with a stop-gap answer in 90 days. 
This was a series of synthetic oils 
and greases that remained effective 
from 70° to plus 160°F 


With this immediate problem sols 
ed 


task of developing a lubricant which 


the Navy initiated the long-range 


would stay on for long periods and 
} 


not become contaminated by picking 
up and retaining dust, dirt, debris and 
We turned to dry 


cants as replacement for conventional 


wate! film lubri 


fluid lubricants. Here we were given 


a major assist by industrial research 
DuPont had developed Teflon, a pol 
mer with superior qualities for heat 
stability, durability, and corrosion re 
sistance. The Navy through intensive 
research was able to exploit Teflon’s 
possibilities as a dry lubricant and to 
military applications for 


ferret out 


the material both as a protective coat 
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ing and as a lubricant. As a result. 


in a comparatively short time, we 


were able to solve hundreds of lubri- 
cation problems. As a bonus, we also 
found that this dry lubricant used 
as a thin film of plastic on metal saved 
hundreds of pounds of weight and 


could 


\ irtually 


lubricate surfaces heretofore 
inaccessible. 

Research in Electrochemistry 
Turning to more current work, 
ONR has a research program on the 
basic electrochemistry which is applic 
able to fuel cells. Long-lived primary 
batteries, in which one or more of the 
active materials are continuously fed 
into the cell, are an important poten 
tial power source for devices, such as 
torpedoes and submarines, which can 
not utilize atmospheric oxygen during 
their operation. Even though fuel 


cells been 


since the 1850's, we still have a long 


have under investigation 
to go. ONR’s project is con- 
basi 


the 


Way 


cerned with determining the 


principles of batteries having 
electrode-active materials fed into the 
cell. 
Research on Boron 

A current research program spon 
sored by our Propulsion Chemistry 
Branch is exploring boron. We know 
that elemental boron’s reaction with 
oxygen vields more heat per unit 
weight than any other solid element, 
except beryllium. Therefore, elemen- 
tal boron has great potential as a solid 
However, the fact that a fuel 


the ot 


fuel. 


burns with liberation great 
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heat is only a starting point. The key 
factors are how fast or how efficiently 
this heat is liberated and whether it 
is difficult or easy to get the combus- 
tion going. 

to 


is 


dificult 
bring about the combustion of boron. 
Whereas 


magnesium, 


Untfor tunately . it 


finely divided aluminum, 


zirconium, silicon and 
iron, as well as other materials ignite 
and burn quite readily, dust clouds 
of finely divided boron in air cannot 
be ignited with an electric spark un- 
der the same conditions. Therefore, 
our research on boron is inquiring 
into the basic mechanisms of the com- 
bustion of solid elemental boron by 
doing carefully controlled laboratory 
experiments. 
Organic Research 

In the area of organic chemistry 
we are interested in certain com- 
pounds of carbon, which are used ex- 
in the Navy. They 


tute all or important components of 


tensively consti- 


many materials, including those of 


construction, fuels, explosives, pro- 


pellants, plastics, rubber, coatings, 
pharmaceuticals, and lubricants 

A current research project is de 
theoretical 


ot 


signed to furnish a better 


basis for the guidance workers 


concerned with producing materials 
or utilizing organic chemical proces- 
ses. The improved theory will reduce 
the amount of time-consuming em- 
pirical trial in application research 
and will provide new concepts and 


tools leading to new applications and 
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new types of materials. This project 
includes the conduct of basic research 
on reactions of major interest to the 
Navy, such as bond breaking in car- 
bon compounds used in fuels, lubri- 
cants, plastics and coatings. 
Inorganic Research 
Our inorganic chemistry program 
studies such problems as the structure 
and reactions of compounds of the 
lighter elements which are basic to 
the production and utilization of new 
materials. One approach we are in- 
terested in exploring is the use and 
extension of synthetic techniques to 
inorganic substances 


by 


linkages or valence states. This in- 


prepare nov el 


characterized unusual chemical 
cludes such extreme methods as the 
application of very high pressures (up 
to 200,000 atmospheres or higher) at 
high temperatures (up to 5,000 C.) 


or high temperatures alone (above 
1500 C.) by means of resistance or 
induction heating, and high tempera 


AC or 


trical arcs and discharges. 


ture excitation by DC elec 
Metallurgical Research 
In the Navy's 


search program, a major emphasis is 


metallurgical _ re- 
on refractory metals which still offer 
great hope for high temperature pur- 
poses. We are encouraged by the sig- 
nificant progress that is being made 
in the development of protective coat- 
ings for these metals. Coatings are 
urgently needed since the main draw- 
back to using refractory metals in the 


past is that they turn to powder when 


si 
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exposed to oxygen in the air at high 


temperatures. 

This is 
the most practical metal for achieving 
to 2500°F. 


the case with columbium, 


temperatures in the 1800 
range. Now, one new Navy-developed 
coating shows promise of preventing 
oxidation of alloys of columbium and 
healing 


is capable of automatically 


itself when flaws or defects occur. 


The coating, which utilizes ordinary 
grades of zinc as the starting mater 
ial, was developed by metallurgists at 


the Naval Research 


Applications of the new coating to 


Laboratory. 


columbium, as demonstrated in tests 


at NRL, have shown that 
their 


olumbium 


alleys can retain characteristics 
for long times to meet a wide variety 
of hardware requirements in the 
2200°F. range while in an en 


The 


demonstrated 


1600 


vironment containing oxygen 


zine coating has been 


to be compatible with a wide variety 
of columbium alloys. In this applica 


tion the zinc is retained on the sur 


face as a zine-rich alloy of columb 


ium. Upon exposure to air at high 


temperatures, the zine is_ released 


gradually from this alloy to form a 
layer of complex zinc-columbium ox 
This 
which shields the metal from attack 


When 


coating rapidly reestablishes this pro- 


ide. serves as an “envelope” 


by oxygen. flaws occur, the 


tective surface over the bare region 


on the metal surface in a dramatic 


‘ 


‘self-healing” process. 


As I indicated, there are no isolated 
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compartments in naval research. All 
of our programs are integrated and 
achievement 


coordinated toward the 


of one main objective—the improve 
ment of naval operations. I will cite 
a few examples of outstanding naval 
research in other areas, not entirely 
unrelated to chemistry 


Biological Research 


more readily 


connection Is 


The 


in our in the biological 


seen work 
sciences. This is the research program 
that enables the Navy to provide the 
best medical care in the world for its 
personnel as well as to provide pro 
tection for its crews and equipment 
against injurious or hazardous marine 
life. For example, the Navy is sup 
porting a program that has opened 
the door to preserving whole blood 
for indefinite periods of time so that 
it can always be available for emer 
gency operations aboard any ship or 
at anv remote base at any time. 
Under present-day procedures blood 
can be preserved for 21 days, after 
which it becomes unsuitable for trans 


Navy 


began sponsorship of the development 


fusion. Several years ago the 


of a technique using liquid nitrogen, 


which can freeze blood rapidly to 


-190°C. At 
natural chemical or physical change 


takes place in the blood. There is no 


that temperature no 


deterioration or change in the prop 
erties of the blood when it is recon- 
stituted and administered to patients. 

Two methods for freezing and stor 


ing whole blood are under develop 


218 





CHEMISTRY & THE 


ment. One has been in use for some 
time at the Chelsea Naval Hospital 
where more than 1000 transfusions 
have been made with blood preserved 


An- 


other method will make possible the 


by freezing with no ill effects 
freezing of whole blood on a large 


scale. Development of this system 
will end the periodic frantic search 
for blood donors of a certain type 
and make blood of all types immedi 
ately available from stock. 

Another current biological research 
program is exploring the use of an- 


organic bone or animal bone which 
has been chemically treated to remove 
more than 99 per cent of the protein, 
fat, and other organic materials. Cow 
bone treated in this manner appears 
to have advantages over stored human 
bone as a material used in bone grafts. 
Anorganic bone is inert for all prac 
tical purposes and simply helps the 
normal forces of the patient's bone to 
bring about natural repair. One dis 
tinct advantage of anorganic bone is 
that it need not be stored under ster 
ile conditions, as in the case of human 
bone, but can be made sterile by 
steam under pressure. Anorganic bone 
would also be readily accessible in 
large quantities. 
The High Altitude 
Balloon Program 
The Navy 


ship in the development of high alti- 


is proud of its leader 
tude plastic balloons for research in 
the upper atmosphere. This began in 


1946, and Dr. Jean Piccard played 
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a prominent part in the early develop- 
ment work at the University of Min- 
nesota and General Mills. 

ONR’s high altitude balloon pro- 
gram includes the Skyhook unman- 
ned balloon project, which has ob- 
tained scientific data from space at a 
record altitude of above 150,000 feet, 
and the Strato-Lab project with hu- 
man observers. Stemming from this, 


about two and a half years ago the 


Navy pioneered in the new field of 


balloon astronomy, in which balloons, 
both unmanned and manned, are used 
to lift telescopes to above 80,000 feet. 
Since this is above most of the earth’s 
distorting atmosphere, the telescope 
can view the heavens clearly and 
make far more detailed and accurate 
observations of the sun, the planets, 
and the stars. 

In Project Stratoscope an unman 
ned balloon has carried up a 12-inch 
telescope in two series of flights to 
After obtaining the 


view the sun. 


sharpest photographs of the sun’s 
structure ever made, the telescope and 
camera system are safely floated to 
earth by parachute. Last summer a 
special television system was added 
linked the 

The 


ground were able to monitor what 


which telescope to the 


ground. astronomers on the 
the telescopes saw on a TV screen 
and use the TV system to guide and 
focus the telescope by remote control. 
This program is helping to prepare 
the way for launching, in 2-3 years, 


a satellite equipped with a telescope 
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and a TV system which will provide 
us with knowledge of the planets and 
stars never before possible to obtain 
The latest phase of the Stratoscope 


program is to fly a 36-inch telescope 


now under construction which will 


provide unprecedented views of the 


stars and planets. These techniques 


ire aimed at being ultimately useful 


for a surveillance satellite system. 


By 


ned system, the Navy 


utilizing the Strato-Lab man 
is able to send 
up the astronomer with his telescope, 
permitting more flexibility in the case 
ot fall 


men ascended with a 16-inch telescope 


unmanned flights. Last two 
mounted atop the gondola to study 
the planet Venus. They were able to 
determine for the first time that there 
is water vapor in the atmosphere of 
Venus. 


clusive, 


Although by no means con- 
this discovery permits the pos- 
sibility that life exists on Venus. 
The Oceanographic 
Research Program 

In contrast, our oceanographic re 


search program has taken us down to 


the very bottom of the deepest part 


of the ocean. Here again we are in- 
debted to the Piccard family, speci 
father and brother of 
Piccard, 
who developed the 
deep-diving bathyscaph TRIESTE 
Purchased by the Office of Naval Re- 


search from the Piccards, this unique 


fically to the 
Dr. 


Jac ques Pix ( ard, 


Jean Auguste and 


research vehicle has made it possible 
for Navy scientists to view the ocean 


bottom and make on-the-spot meas- 
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urements at depths no man has pen- 
etrated before. On Jan. 23, 1960, 
Jacques Piccard and Lt. Don Walsh 
of the Navy descended in the bathy- 
scaph to the bottom of the Marianas 
Trench off Guam, a depth of 35,800 
feet. This signifies that there is now 
of Navy 
scientists cannot penetrate to gather 
the 


no part the ocean which 


fundamental information about 
composition and structure of the ocean 
and its bottom. 

Challenged by the new era of space 
and the atom, the Navy is pressing 
forward on all fronts to solve scien 
tific problems which a few years ago 
were not even formulated. Although, 
we are advancing our knowledge con- 
tinually, in every scientific field there 
are major problems which we cannot 
solve as yet. This is forcing us to use 
temporary expedients in certain areas 
and is slowing down our long-range 
progress. 

Problems to Solve 

I shall list a few of these problems 
in the field of chemistry in the hope 
that some of you may be able to come 
to our rescue. In the area of rocket 
propulsion we need propellants with 
higher specific impulse. This problem 
fact that 


temperatures 


is complicated by the we 


want to avoid high 


herefore, a concomitant increase in 


detonability or an increase in the 


flame temperature is undesirable. 


Theory tells us that what is indicated 
is an increase in density and a decrease 


in molecular weight. 
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We require high performance, safe 
explosives which means high detona- 
tion energy at low sensitivity. In 
order to satisfy the requirement for 
high temperature materials for rocket 
motors, we need non-brittle materials 
und materials with greater insulating 
properties. They must be capable of 
high 


withstanding temperature gas 


flows encountered in rocket motor 
parts and in high Mach number flow. 

We have yet to develop high 
strength plastic laminates as a com 
petitor to high strength metals. Bet- 
ter fabrication techniques for build 


odd 


would help considerably. In 


ing laminates, particularly for 
shapes, 
the case of batteries, we need better 
storage life, less variability, and more 
efficient operation at 0°C. for primary 
cells. One expert opinion is that Le- 
clanche cells could be improved almost 
two by rigid quality 


by a factor of 


< ontrol proc edures. 
The 


cannot be achieved without persistent 


solutions to these problems 


search, especially basic research. 
Navy through the Office of Na- 
\ il Research 


umount of basic research at academic 


supports a substantial 


ind non-profit research institutions 
throughout the country, but private 
industry must also do its share. It 
has been a slow, painful process for 
industry to come to realize that its 
future, just as the Navy, depends on 


basic 


American 


recent survey of 


National 
that the 


research. A 
industry by the 
found 


Science Foundation 


amount of basic research conducted 
by private industry in 1956 was still 
very small compared with that of 
development and of applied research, 
but it had grown substantially—from 
$150 million in 1953 to $244 million 
in 1956. 
The 
proud of their performance in this 
that they 


chemical industries can be 


area. The survey showed 
ranked first in the dollar magnitude 
of basic research programs in 1956 
as they 
1953. 


did the previous survey in 
The 


basic research in the chemical industry 


cost of performance of 
was about $55 million in 1956, repre- 
senting 11% of the industry’s total 
research and development cost, the 
1953 


same proportion as in and a 


higher proportion than was found in 


any other industry. 


The Navy, which has been utilizing 
science since the early 19th century, 
has long been aware that much of the 
technology of modern weapons and 
other military equipment can be di 


This 


was recently confirmed by a special 


rectly traced back to research 
research study conducted for the Na- 
val Research Advisory Committee by 
Arthur D. Little, Inc. This research 
on research clearly demonstrated how 
a major new development owes its 
theories 
before 


existence to new ideas and 


generated sometimes years 


through research. This study also 
makes the point that an organization 
must participate in basic research i 


self if it is to reap the full benefits 
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from what is being performed in 


basi research elsewhere. 

Although i have oriented this pa 
per to the subject of chemistry in the 
must be obvi 


nava environment if 


ous that the same information gener 
ated to meet the Navv’s needs in the 
area of chemistry has equal applic ition 
needs of industry, and Tice 


This Is the 


rovernment and industry to cooperate 


to the 
versa incentive for the 
fully in the conduct of scientific re 
search. The job is far too big tor 


either one to handle alone 


Fuller Brush Com 
pany began operations in a one room, 
Hartford, 


In 1906. the 


carriage shed, at 


1960, the 


rented 
Conn. In 


ts $6,500,000 plant covering 


company dedi- 
cated 
seven at East Hartford, Conn 
Board chairman Alfred C 


started the company with an invest 


acres 


Fuller who 


ment of $375, said that the “new 


plant is a monument to salesmanship.” 
Sales, now not only of brushes, but 
of chemical specialties, cosmetics, aero 
sol products, machine tools, radar 
parts and air compressors, total more 


than $100,000.000 a vear. 
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sponsored by the Pulp Purification 
Committee of TAPPI, 
June 14-16, 1960, at the Edgewater 
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The Forest Biology Committee of 
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posium on Forest Biology, Aug. 24 
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Chemistry and Life in the 
Stratosphere and Beyond 


Dr. Jean Piccard 
Professor Emeritus, University of Minnesota. 1445 East River Road, 
Minneapolis 14, Minn. 


Presented at the First Professional 


Tue AMERICAN INSTITUTE OF 


TE might, in order to conform to 
our title, begin with a short 
chapter about man in the stratosphere : 


My brother Auguste introduced, 29 


years ago, the stratosphere balloon 


and the sealed stratosphere cabin. The 
problem of air regeneration in this 
cabin was a chemical problem. It is 
now so well solved that we may omit 
its description. 

As to the composition of the air in 
the stratosphere: Contrary to earlier 
beliefs the ratio of oxygen to nitrogen 
is the same in the stratosphere as in 
the troposphere. Separation by grav- 
ity and molecular diffusion is always 
annulled by mixing due to turbulence. 

As to life in the stratosphere we 
may say that, save for a few spores 
blown there accidentally, there is no 
life in it. 

Above the stratosphere we have the 
In the description of 


“outer space. 


outer space all chemistry problems 
fade away and new physics problems 
begin. Instead of an atmosphere of 
molecules we find, as we go up, many 


broken 


For the space-man going into outer 


molecules, atoms and ions. 


space the respiration problems are the 


same as they were for the balloonist 


Session at the 
CHEMISTS, 


37th Annual Meeting of 


May 12, 1960, Minneapolis, Minn.) 


in the stratosphere. 

There is no question of life in the 
vacuum of outer space. This question, 
important again 


however, becomes 


when we consider other heavenly 
bodies. 

The first heavenly body we shall 
meet in outer space is the moon, and 
this body has no life. That is, I think, 
a settled question. We know indeed 
that the moon has no atmosphere ex- 
cept, perhaps, a tew atoms of xenon 
and krypton describing their near 
parabolic courses in the vicinity of the 
moon. The temperature on the moon’s 
unbearably 


surface is alternately 


high and unbearably low. 
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body is 
There is a good 
Mars. Mars 
looks decidedly red. We have no spec- 
light reflected 


The next nearest heavenly 
Mars. 
possibility of lite on 


the planet 


tral analysis of the 


from Mars which might be accurate 


enough to distinguish between the 


very diffuse spectrum of red iron ox 
ide or the sharper bands caused by 
organic pigments. Indeed many algae 


of our own have, instead of 


seas 


chlorophyll, a red pigment. If this 


were the case on Mars, the absorp 
tion spectrum of its atmosphere would 


certainly show that there is oxygen 


in it. We know indeed, that the solar 
spectrum, as observed from the earth’s 
surface, has many strong black lines 
produced by the oxvgen of our terres- 
trial atmosphere. These are the well 
lines. If there is 


known Fraunhofer 


oxygen on Mars, its own atmosphere 


} 


must produce such Fraunhofer lines 


Unfortunately, the Fraunhofer lines 


of our terrestrial atmosphere are 


rather strong. 


We know 


the atmosphere on planet 


hand that 
Mars, if 


thin and its Fraunhofer 


on the other 
any, is Very 
lines cannot possibly be strong enough 
from the much 


to be distinguished 


stronger earthly Fraunhofer lines as 
we observe them from any sea level 
location. The problem could, how- 
all, if 


we would photograph the spectrum 


ever, be solved once and for 


ot Mars, as seen from an altitude of 


about 20 miles (where we would 


have about 99% of the earth atmo- 


CHEMIS1 


sphere below us. ) 


Weak terrestrial Fraunhofer lines 
could still be observed if w €, standing 
on our 20-mile high platform, directed 
our spectroscope against the moon 
Whatever Fraunhofer lines we would 
still see in its spectrum, we would 


doubt to 


produced by the 1% of earth atmo- 


know without have been 


sphere still above us. If, then, we 


photograph from the same 20-mile 


high position the spectrum of Mars 
and if, on this picture, we find dark 


oxygen lines stronger than those seen 


' ; : 
in the moon's spectrum we wouid 


know definitely that they were pro 


duced by the atmosphere of Mars. 
This is the had 


1 
planned for many make 


reason why we 
years to 
, 
ordet 
spectrum of Mars 
1947 we 


contract to build a bal 


balloon ascent to 20 miles in 
to compare the 
with that of the moon. In 
had a Navy 
loon cluster able to bring us to that 


Navy 


contract was cancelled about the time 


altitude. Unfortunately the 
of the first successful test inflation of 
the new plastic balloons. Our plasti 
balloons are now built by several fac 
tories in the Midwest and used large 
ly for instrument flights. Later on, 
the Navy reintroduced our polyethy 
lene balloons for manned flight. The 
aluminum cabin which we had built 
in 1947 has been used several times 
Malcolm Ross fo: 
important Navy flights. 


by Commander 


Commander Ross investigated not 


the spectrum of Mars but the spec 
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trum of Venus. He wanted to find 
out if there was water on that planet. 
He found, indeed, the spectral ab- 
sorption bands of water in the atmo- 
sphere of Venus. This was an im- 


It did 


on Venus. 


discovery. not prove 
that life The 


water on earth has not been produced 


portant 
there is 
life. The absence of water would 
have positively proved the absence of 


by 


life as we know it on earth. The pres- 
ence of water proves the possibility 
ot That 


portant step forward but it is only a 


life on Venus. is one im- 
negative argument. 

The discovery of oxygen on Mars 
would have been a positive indication 
that there is life on the planet Mars 
Let us hope that in the not too far 
future one will observe the spectrum 
of Mars as seen from 20 miles up 
and that one will, from the same po- 
sition and at the same time, observe 
the spectrum of the moon. The com- 
parison will, if positive, give the an- 
swer to the age-old question of life 
ascent 


outside the earth. For such an 


we would use a cluster of about eight 
We 


have now at our disposal films much 


plastic balloons, possibly more. 


stronger than polyethylene. 
Why a cluster of balloons would be 


lighter (and go higher) than a single 
I 


salloon of the same total volume is 


an interesting engineering problem 


and its answer is rather surprising: 
Assume that balloons have no excess 


pressure at their bottom. Then the 


excess pressure on top will be strictly 


proportional to the distance between 
top and bottom. On the other hand 
the stresses in the fabric of the bal- 
loon are at any place also proportional 
to the radius of curvature. Therefore, 
the stresses on the zenith are propor- 
tional to the square of the diameter. 
Now let us consider that we use, in- 
stead of one large balloon, eight bal- 
loons of half diameter each. Then the 
total volume of the eight small bal- 
loons will be equal to the volume of 
the original large balloon. The area 
of each small balloon is equal to one- 
quarter of the area of the orginal 
large balloon. The needed weight per 
square inch of the material for the 
small balloons will be one quarter of 
the weight per square inch of the 
material of the original large balloon. 
Each small balloon weighs, therefore, 
one-sixteenth of the weight of the 
large balloon. Since we need only 
eight small balloons, the weight of 
the cluster will be one half of the 
weight of the large balloon which the 
We called such 


aerostat “The Pleiades.” More gen 


cluster replaces an 


erally speaking, if we replace one 
large balloon by n smaller ones of the 
same total volume and the same stress 
per unit length and unit of thickness 


of a section, the transformation will 


divide the needed weight by Vi ; 

The limit of the possibility of such a 
transformation is reached when either 
thickness reaches 


the calculated film 


the limit of availability or when the 
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rate of diffusion becomes a handicap. 


I have personally made a successful 


ascent with a pleiade of 98 small 
balloons. 
Now 


earth and see how different or strange 


compare Jupiter with the 
the chemistry of Jupiter is when com- 
pared to the chemistry on earth. Hy 
drogen is in the universe the most 
common element but oxygen is in the 
universe a relatively rare element. On 
earth, as soon as its temperature be- 
came low enough to allow chemical 
compounds to be formed, all oxygen 
became combined with reducing ele- 
ments like hydrogen. The earth has 
lost its excess of free hydrogen in the 
long period between the earth’s for 
mation and the present time because 
hydrogen is a light element with a 
molecular speed four times as great 


as_ the speed ot molecules. 


Before 


empty space it had plenty of time to 


oxvgen 


this hydrogen was lost into 


combine with all free oxygen, if any, 
still present on earth. There was no 
hydrogen left to combine with nitro- 
gen. Then came, apparently, a long 
time in our history where our planet 
had neither free oxygen nor free hy 
drogen. Then, after millions of years, 
life came to earth and the green 


What 


green vegetation has done on earth, 


plants produced free oxygen. 


red algae may have done on Mars. 
Now let us look more specifically 
at Jupiter: The surface of this planet 


is much colder than the surface of 


the earth, and Jupiter is also much 
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heavier. For these reasons Jupiter was 
able to keep its hydrogen much easier 
than the earth. After hydrogen had 
with there was 
enough left to take care of the nitro- 
gen. This is why, I believe, Jupiter 


combined oxygen, 


has an atmosphere of ammonia. The 
greenish light of Jupiter (as shown 
by its spectrum) is produced by an 
Whatever 


have is 


atmosphere of ammonia 
water the big planet ma\ 
frozen solid under oceans of liquid 
ammonia. 

How about life on Jupiter? The 
low temperature as well as the pres- 
ence of the corrosive ammonia make 
life, as we know it on earth, a physi 
We 


know, however, that liquid ammonia 


cal and chemical impossibility. 
presents many chemical and physical 
properties analogous to those ot water, 
more than any other known chemical 
compound. It is, therefore, not at all 
impossible that there is on Jupiter, 


kind of 


sister life in which ammonia replaces 


not life as on earth, but a 
water. It is quite possible that the 


fiving saucers which we saw some 
years ago were carrying visitors from 
Jupiter, whose investigation of the 
earth gave “proof” to them that not 
only was the earth too hot for life 
but also, being free of ammonia, could 
not possibly maintain life. That, then, 
would be the reason why they never 
landed on earth! 

What we said about Jupiter may 
also partially be true for planets still 


further away from us. The outer ones 
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are too cold for liquid or gaseous am- 


monia but their spectrum shows the 


presence of methane. We have been 


able, with some stretch of the imag- 
ination, to assume the possibility of 
life in liquid ammonia but the assump- 
tion of life in liquid methane seems 
beyond our wildest imagination. 
About Venus and Mercury we have 
little The 
the sun does not seem to make life 


information nearness of 


on these planets attractive to us. 
About Venus we have already stated 


Ross 


water in her atmosphere. 


found some 


that Commander 
But let us go beyond the narrow 
limits of our own little planetary sys- 


and ask: 


other planets of our galaxy or of any 


tem “Is there any life on 


other galaxy?” The answer is simple: 
“Up to now we have no information.” 
Some scientists have afhrmed that 


it is unimaginable that among the 


millions of planets in our universe 


our little earth should be the only 
This mode of thinking 


called 


calculus of probability. If some “in 


one with life 


neglects the modern science 


ternational” space traveller would 


come from outside our galaxy and 


would discover that the very first 
planet he meets contains life, he would 
be justified in assuming that there is 
life on some other planets too. Im- 
agine we are making the following 
experiment: Let us take a box with 


black 


ratio. 


100 marbles, white ones and 


unknown 
blindfolded 


ones in an entirely 


‘Take one marble out 


& BEYOND 


Look at it and discover it is a white 
marble. In this case you are justified 
in assuming that it is probably not 
the only white marble in the box 
because the marble, before you picked 
it, was not a selected one. Let us 
assume that we have 100 such boxes, 
each with 99 black marbles and one 
white one. Under these conditions it 
will be probable that if we take one 
marble at random out of every box 
we shall, on the average, get one 
white marble in each batch of 100 
marbles taken out. The chances that 
we find one white marble when we 
take out just one marble from one 
bex is only 1:100. Now let us look 
at our imaginary space traveller who 
came from outside our galaxy, landed 
at random on one planet, and found 
life on that unselected planet. He 
would be justified in saying: “It is 
unimaginable that this is the only 
planet which has life.”” There is in- 
deed a nearly infinite probability that 
among the millions of other planets 
of that galaxy there would be many 
more with life 

But We are 


born on our planet and we could not 


have been born on a planet without 


this is not our case. 


life. Our case is rather analogous to 
the following: Here is another box 
with 100 marbles, all of the same 
color. All marbles are hollow, have a 
tiny door and a window. Now take a 
little lady-bug, and put her at random 
into one of the marbles. The lady-bug 


can see the other marbles but cannot 
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see inside of them. Would the lady- 
bug now be justified in declaring that 
it would be unimaginable to assume 
that her marble is the only inhabited 
one in the whole box? She would be 
wrong because she, herself, could not 
possibly be in one of the empty mar- 
The The 


fact this 


bles. same counts for us 


very that we are born on 
earth makes it a selected planet. We 
have absolutely no information about 
the question of life on other planets. 

If, however, our exploration would 
prove to us, by any method of inves 


Mars 


stating: 


tigation, that there is life on 


we would be justified in 
“Since among half a dozen planets of 
our solar system there are two in- 
habited ones and since no living be 
ing has ever travelled from one planet 
to the other, it is certain that among 
a million of other planets a good 
number are inhabited.” 

Fortunately there are other meth 
ods by which we could at least get a 
glance at this important question of 
life on other planets. Let us look at 
the question: Are animals related to 
each other? If, for instance, James 
Cook, in the 18th 


found the 


century, would 


have new continent for 


which he was looking in the South 
Sea and if he had found this continent 
to be populated by a fauna of animals 
entirely unrelated to known animals, 
had been 
created by spontaneous generation or 
This 


would be correct if we could prove 


we could assume that they 


“neobiogenesis.”’ assumption 


CHEMIST 


1960 


that the new fauna was indeed en- 


tirely unrelated to ours. This is not 
the case. We find on all continents 
animals more or less related to each 
other. It is true that in Australia we 
find 


our 


no mammals closely related to 


mammals. Australia has indeed 
nothing above the marsupials except 
man and such animals which certainly 
or have 


have entered the continent 


been recently imported into it. But 
the marsupials, though different from 
other mammals, have so much in com- 
mon with them that one cannot ques- 
tion their relationship. 

The question of relationship of liv- 
ing beings has always been an inter- 
esting one. Some 60 years ago, we 
were told that the vegetable kingdom 
and the animal kingdom were entirely 
separated. Even the different classes 
of animals were supposed to be un- 


That looked like so 


neobiogeneses. Looking at a 


related. many 


worm 
and at a cat we did not see anything 
except life itself 


common in them, 


( Here the word “we” should probably 
mean only “high school boys.”’) This 
was a natural feeling which corre- 
sponds as a whole to the Bible story 


of creation. biology, 


and comparative anatomy today, how 


Paleontology, 


ever, show relationships which had 
escaped earlier observation, 

It is interesting to look at the his- 
tory of the belief in spontaneous gen- 
eration. Few people realize that there 
different theories 


were two entirely 


about spontaneous generation. Up to 
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the time of Darwin we find great sci- 
entists, like Aristotle or Pascal, who 
believed that spontaneous generation, 
not only had started a few times in 
the gray past, but was a continuous 
believed that 


shady old 


process. Pascal wher- 


ever there Was a swamp, 


frogs would appear there by them 


selves. He believed that wherever 


there was an old barn with some 
grain under the floor mice would be 
produced by spontaneous generation. 
He even marvelled at the creator pro 
ducing adult mice with well devel 
oped teats when they themselves had 
never suckled from their mothers. 

This notion about neobiogenesis in 
at all, 
rarely. No 
This 


is due to the spreading of the theory 


“the higher echelons” will, if 


be met today only very 


scientist mentions it anymore. 


of evolution. If finds a_ high 


lake 
what 


one 


mountain with trout, one may 


had 


believes that 


wonder by way the fish 
come there, but nobody 
they had been created “in situ.” 


The 


the lower echelons is quite a different 


story about neobiogenesis il 


one. It 1s today quite generally be 
lieved that this was the original be 
There still 

>) 


the two important questions: “ How? 


ginning of life remain 
About the “how” 
we find an interesting article by John 
Koesian in Feb. 15, 


1960. 
Koesian demonstrates specifically that 


and “How often?” 
Se Wnce, 
compounds which might well be call 


ed organic compounds in the sense 


that they could possibly be used for 
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genesis of life in its very lowest eche- 


lons (possibly in the laboratory) can 


now be synthesized in vitro by simple 


catalytic reactions such as one might 
expect to occur in the oceanic ooze. 
This looks exciting but if one looks 
at it closer it is nothing more than a 
repetition, in another frame of refer- 
ences, of the old experiment of Woeh 
ler who synthesized urea (COH,N.). 
These new experiments do not mean 
creation. Like the Woehler experi- 


ment they give a tool which could 
possibly be used for creation. 


Now 


often ?”’ Here we have the historically 


the second question: “How 


important Pasteur experiment. He 


showed that ordinary broth, if prop 


erly sterilized and kept in a well 


closed test tube, will never show 


signs of new life. From this, one has 


tried to deduce that neobiogenesis 
(which doubtlessly had happened once 
at the beginning of organic life) can 
never happen in vitro, or more gen 


erally 


again. It is true that there is a grow 


speaking, can never happen 


ing conviction that man will never 


have a chance to witness neobiogen 


How 


he, how ever, to read into the Pasteur 


esis in witro. wrong would it 


experiment a law of nature that 


neobiogenesis is impossible! The fal 
lacy of such a conclusion becomes 
evident if one compares the volume 
of one Pasteur test tube with the 
volume of the oceanic 00ze in which 
life is supposed to have started. As 


suming for the oceanic ooze a thick- 
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ness of one meter, one finds the vol- 
ume of the ooze to be roughly 3x 10" 
times greater than the volume of one 
Pasteur test tube. If we had in the 
oceanic ooze, one neobiogenesis in one 
million years we should, assuming 
the same rate per volume, expect one 
neobiogenesis in a Pasteur test tube 
3x 10° years. Even if we want 
1000 


(instead 


every 
to assume in the oceanic ooze 
neobiogeneses every second 
of one in a million years) we would 
still have to wait a billion years to 
observe even one neobiogenesis in our 
test tube. All this demonstrates that 
it is absurd to say that Pasteur has 
given proof that neobiogenesis cannot 
occur. He certainly never claimed this 
himself 

One, 


favoring the belief in repeated neo- 


although faulty, argument 


biogenesis is that one finds it difficult 


to assume that our ancestors have 


evolved from worms while in the 


same length of time the worm has not 
This 
laboratory 


evolved at all. argument is 


faulty, because observa- 
tions show us that each time a muta 
tion occurs, the unmutated individuals 
do not die out. For each specimen of 
the higher evolution there are a great 
many unchanged individuals left be- 
Their 


perhaps in many years, produce a new 


hind. descendants may again. 
mutation but each time this occurs, 
the unchanged individuals go on re- 
The 


worm we see crawling around today 


producing in great numbers. 


is not our ancestor, he is a distant 
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cousin, a “poor relative.” The same 


counts for men: Each time a human 


appeared with another skin color, the 


older races went on living and prop- 
agating. 

The same could be shown about 
Radium other 


radioactive elements are its descend- 


uranium: and many 
ants. We find them in minerals near 
uranium. For each one of these radio- 
was their 


active elements, uranium 


ancestor. However, none of these 
individual ancestors is still alive. Any 
unchanged uranium atom of today is 
not the ancestor of the living radio 
active atoms, it is their “uncle.” If 
someone would say that it is unimag- 
inable that these uranium atoms are 
still unchanged after so many thou- 
sands of years during which the evo- 
uranium into today’s 


lution from 


radioactive elements occurred, he 
would be just as wrong as the man 
who says that the worm we see today 
could not possibly be the unaltered 
worm from which we descend. 

One has attacked the problem from 
very hopeful looking 


still another, 


angle: Do today’s living beings in 
their chemical make-up have anything 
of sufficient importance in common 
to establish relationship ? 

If one could prove that there are 
at least several classes of living beings 
which are undoubtedly unrelated, our 
problem would be solved. We could 
then hardly assume that neobiogenesis 
occurred several times on our single 


small planet but never on any other 
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planet and the conclusion would be 


clear: There is life on some other 
planets, if not on our own local plane- 
tary system at least on some further 
away planets with similar living con- 
ditions. If, however, one could prove 
that all living matter on earth is re- 
lated it would mean that, apparently, 
there was only one original successful 
Then we 


creation of life on earth. 


could say that certainly there are 
many other planets where the phe- 
nomenon never occurred but not that 
it ever occurred on any other planet. 


The 


other planets would, perhaps, forever 


question of life or no life on 
remain a mystery. 

In opposition to the old belief that 
the several classes of living animals 
are unrelated, the modern investiga 
tion points more and more in the 
other direction: As we shall see, closer 
examination detects more similarities 
than dissimilarities: Koesian pointed 
to a consistent similarity among or- 


ganic compounds found in nature. 
This similarity stands in opposition 
to the consistent dissimilarity we 
tound among chemically identical or- 
ganic molecules synthesized in vitro. 
The organic compounds found in liv- 
ing matter have the similarity that if 
they are optically active they are al- 


(either R 


or L) while the ones made in vitro 


ways of the same activity 


are always racemic mixtures. 


One often states that dead nature 


cannot synthesize any optically active 


matter. This is not entirely correct: 


Look around in a quarry till you find 
a quartz crystal. It will invariably 
(unless a twin formation) be of either 
the R form or the L form but if you 
look around long enough you will 
always find both in about equal quan- 
tities. The first microcrystal formed 
was either R or L and it directed the 
SiO, 


joining the crystal to place themselves 


further incoming molecules 
in the lattice in the same form (either 
R or L, as it was itself). In a similar 
way we should assume that life started 
on a very small scale. Assume that 
the first compound formed was one 
which, if formed in vitro, would be 
racemic. In this case it is an absolute 
certainty that the first single molecule 
formed was not racemic but optically 
active. In the test tube the following 
molecules produced would again have 
an equal chance to be of the R or 
the L form. This, however, is not the 
way nature worked. The second mole- 
cule formed was not formed independ- 
ently from the first one. We must 
assume that organic matter in this 
first period of neobiogenesis repro 
duced itself and then it follows nec 
essarily that the second molecule was 
an optically active molecule (labor 
atory experiments show indeed that 
an active molecule does engender an- 
take 


organic chemistry as it is, we see 


other active molecule). If we 
nothing surprising that living matter 
produces optically active compounds 
while laboratory chemistry can pro 


duce only racemic mixtures. 
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This brings us to an important con 
sideration : all find a 


single kind of glucose, the D form, 


in nature we 
which rotates the polarized light to 


the right while fructose invariably 
rotates it to the left. This is certainly 
a strong indication that neobiogenesis 
occurred only once. There would be 
when 


third 


no reason why a compound 


being created a second or a 


time by neobiogenesis should always 
be of the same form as the one exist- 
ing anywhere else in nature. 

While all this looks at first glance 


producing a binding conclusion 


as 


(singularity of neobiogenesis) _ it 


would be unfair not to state that 


some research men consider the possi- 


bility of what they call “symbiotic” 


compounds. It is quite evident that if 


today. suddenly, one brought into a 
laboratory a living rat in whose body 
all optically active chemicals were of 
al 


though perfectly happy and well for 


the “unnatural form” this rat, 


w” 
a few hours would be unable to digest 
and assimilate normal food. The non 
existence of such a rat would, there- 
argument 
The 
“other form,” one says, could regular- 


ly for lack of 


food. To this, again, we can object: 


tore, one says, not be an 


against repeated neobiogenesis. 


have died out proper 


When, before there was optically ac- 


all 


genesis with molecules being mirror 


tive tood around, a second bio 


images of the first one had occurred 
far away from other life, the new life 


could well have started its own colony. 
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It is also quite evident that at the 
beginning of life on earth the living 
beings were neither vegetarians nor 
carnivorous and would not have been 
bothered by the fact that other living 
beings had not their kind of optical 
activity. 

Apart from the question of optical 
activity the astonishing similarity of 
the detailed configuration of many 
building stones of complicated organic 
compounds like chlorophyll in plants 
and hemoglobin in animals is cer- 
tainly also a strong argument against 


repeated neobiogenesis 


Conclusion 
We have not the slightest indica- 
tion that neobiogenesis on earth oc- 


Any 


proof that a second neobiogenesis ever 


curred more than once. valid 
occurred would alter our whole con 
cept of life. We would then have to 
assume that other planets too have 
experienced neobiogenesis at least 
from time to time. 


Now 


when we say that we could prove the 


we stand on firm ground 


likelihood of life on other far distant 


planets only in three ways: 


Go there and find life, or 


Find proof ot 
genesis on earth, or 


repeated neobio- 
Establish, as has lately been sug- 
gested by Edwin Diamond 
(Newsweek, Feb. 1960), 
radiocontact or some other kind 
of contact with intelligent be 
ings on those distant planets. 


? 
“<<, 


The 


would 


finding of oxygen on Mars 


not quite fit into the second 


? 





. STRATOSPHERE & BEYOND 


“way” but it would come nearer to 
it than anything else has done up to 
now 

We have considered life in its ear- 
liest occurrences and through the ages 
We 


have started this paper with “life on 


of evolution to modern times. 
earth”; we have gone through “Chem 
istry in the Stratosphere.” We have 
considered other planets of our own 
solar system and of far away galaxies. 
We 


universe. We can go no further. 


have reached the limits of the 


About AIC Members 
The 


dedicated its 


University of Pennsylvania 
$1,500,000 chem- 
March 9, 


chemical and electrical circuit to set 


new 
istry laboratory, using a 
fire to the ribbon across the doorway 
of the laboratory. The electrical cir- 
cuit which fired the ribbon was com 
pleted when a crystal of silver, being 
grown in the laboratory, attained the 
proper size. Dr. Charles C. Price, 
F.A.1.C., chairman of the Chemistry 
Department, and Dr. W. A. La- 
Lande, Jr., F.A.I.C., vice president 
of Pennsalt Chemicals Corp., took 


part in the ceremonies. 


Dr. C F.A.L.C., 


associate professor of biological chem 


A. Johnson, 


istry, University of Illinois, College 
ot Medicine, 
the Chicago AIC Chapter, recently 
attended N. Y. Academy 
Conferences in New York, N. Y. 


formerly chairman of 


of Science 


Following Dr. Jean Piccard’s talk, Dr. 
Jeannette (Mrs. Jean) Piccard showed a 
film of a notable, manned balloon ascent 
made in 1934. 


Dr. Rudolph Seiden, F.A.1.C., 


vice president for pharmaceutical pro- 
duction and research, Haver-Lockhart 
Labs., Kansas City, Mo., and former 
chairman of the Midwest AIC Chap- 
ter, is the author of Veterinary Drugs 
in Current Use, a pocket-size dic- 
tionary of 600 drugs, just published 
by Springer Publishing Co., N.Y. 10, 
N.Y. 
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30 E. 42nd St., New York 17, N.Y. 


(Presented at the 


Tue American Instirrute oF Cuemists, Minneapolis, Minn., May 13, 


O group of which I am aware has 


made a greater contribution to 
our country’s defense and the general 
welfare than our chemists. It has been 
my privilege to know a great many 


chemists and chemical engineers over 


the past thirty years and I have al- 


ways been impressed by their dedica- 
tion to the scientific discipline It goes 


without saying—without that dedi- 


cation our industry and the service 


upon which it rests could not have 
developed to its present size and im 
portance. 

The role of the individual in any 
joint effort or organization has long 
interested me. I would not expect to 
be able to do more than raise some 
been posed 


shall I be 


able to present the complete answers 


questions, which have 


many times before—nor 


to the questions raised. The answer 


ing is for each of us as individuals 
The questions are important and the 
mere reciting of them has the value 
of emphasis by reiteration. 

For 


self puzzling over certain problems 


some time, I have found my 


and ramifications of the relationship 
of man and modern society—or more 


particularly, man as an_ individual 


versus man as a group. 


Third Professional Session at the 37th Annual Meeting of 
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To say that this is a broad area is 
something of an understatement. Af- 
ter all, everything that man does or 
conceives of doing must be done by 
the individual or by the group. There 
fore, I shall try to be specific at the 
outset. The particular aspect to which 
I will limit my comments is the atti 
tudes and actions of the individual as 
a member of an ever-enlarging group 

his attitudes and actions in the 
matter of personal responsibility. 

I have become concerned about the 
held belief 


grows, as businesses become larger, as 


widely that, as society 


universities increase in size, that with 


this growth the individual inevitably 
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must more and more lose his identity, 
be absorbed, blended and strait-jack- 
eted into a featureless element of the 
group. 

I have become concerned about the 
degree to which many individuals ac- 
cept this loss of identity in a group, 
and of the prevalent attitude that the 
larger the group, the less the respon- 
sibility of the individual. 

That an ultimate, nearly complete 
loss of identity is foreordained, is ac- 
cepted as fact—calmly by many, des- 
pairingly by some, angrily by a hand- 
ful—I have no doubt that it is the 
fear of final, total conformity, the 
death of man as an individual, that is 
the genesis of such would-be advance- 
guard groups as the “beat genera- 
tion.”” We decry the ridiculous antics 
of its members and their attempts to 
achieve individualism and recognition. 
We scorn their negative, intellectually 
blind attempts to be different—not 
better, not bigger, not stronger—only 
different. But equally, we must feel 
great pity and be deeply disquieted 
that fellow human beings, in such 
numbers, should be driven by feelings 
little short of desperation to this 
course of action, 

But the apparent reasons for these 
actions and these actions themselves, 
however deplorable, are relatively 
superficial. Relative to what? To the 
fact that the basic action taken is a 
total rejection of personal respon- 
sibility to society. 


Now, to be sure, this is a rather 


drastic example, this beat generation, 
to mention to such a distinguished 
group as the members of the AIC. It 
carries some of the inappropriateness 
of revealing one’s favorite recipe for 
beef Stroganoff before a meeting of 
vegetarians. 

But this is not the case. There are 


evident in other areas and levels of 


society courses of action that are all 


too similar. Based on a fear of loss of 
identity in a group, or the inability 
to express individualism adequately, 
the group and responsibility to that 
group are rejected. The individual 
does not seek to divorce himself from 
a group, per se, but to join another 
group, within which, somehow, he can 
maintain and demonstrate his indiv- 


and be applauded and ad- 
A 


iduality 
mired for his individual qualities. 
group which, at the same time, will 
protect him and give him stature by 
some magical means—stature beyond 
that which he is individually capable 
of reaching, but one which he believes 
he richly deserves. 

As a business man, I am concerned 
when I see a man achieving in his job 
an output only half of which he is 
My 


when I see him display frenetic en- 


capable. concern is increased 
ergy on the golf course or in some 
other non-job activity. 

I hasten to disclaim the attributes 


No should be 


denied the refreshing joys of partici- 


of a martinet. one 
pating in a variety of activities. If 
that is what a man seeks, all is well. 
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If he desires to discharge his duties 
as a citizen by taking active part in 
civic affairs, that is well. But if he is 
driven to other activities, consciously 
or instinctively, to achieve recognition 
by the display of his abilities to other 
seek 

not afforded by his 


groups—or to the comfort or 


shelter or safety 
chief activity, then something is de- 
cidedly be an indict- 


ment of the man or of his associates, 


wrong. It may 
or of the system or organization of 
the group in which he works. 

Man is not fundamentally lazy or 
stupid. As an individual he desires to 
succeed, to excel; above all, he de- 
sires the approbation of his peers. He 
must be a member of a group in ordet 
to accomplish these objectives, and he 
wants to be a member of a group for 
security and to share in the rewards 
sought by the group. The balance be- 
tween the desire to act as an individ 
ual and to act as a member of a group 
is a valid measure of a man. Too 
much of the first, and unless he be a 
genius, he is accepted by none. Too 
much of the latter, and he becomes a 
parasite, giving nothing, subtracting 


‘This would seem to be the core of 


trom 
the problem: When to act as an in- 
dividual—when to act as a member 
of a group. But there are basic ques- 
tions to be resolved. Just what does 
“acting as a member of a group” 
mean? Can an individual really act 
as a member of a group? An individ 


ual can act or speak for a group. A 
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group can pool the resources of in- 


dividuals, financial or mental, and 
accomplish great deeds, but in each 
contribution is nec- 


case individual 


essary. 

Group action is really nothing but 
the concerted actions of individuals. 
Non-action by the member of a group 
produces as little result as non-action 
by an individual—it is only slightly 
less evident in the first case. The 
irresponsibility is identical. 

It might appear that I am opposed 
to the existence of any large group 
and probably more than a little sus- 
picious of any conclave of two or more 


It 


requires no extraordinary level of per- 


individuals. This is not the case. 


ception to realize that modern civili- 


zation could not exist in anything 
like its present form without a high 
degree of organization. 

No, it is not the organization, or 
the group as such, to which I would 
lay siege, but to the sins committed 
in the name of organization, to the 
philosophy that the individual absolve 
himself or is absolved of responsibility 
by membership in the organization, 
and to the notion that the organiza- 
tion, the entity itself, rather than the 
it, conceive 


individuals comprising 


anything, accomplish anything, and 
in particular, bear responsibility for 
anything. 

It transcends the obvious to point 
out that the organization is but a 


framework within which individuals 
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through unified effort strive for a 


specific goal. 
As we increase in number upon the 
face of the earth, necessarily our or- 


businesses, so- 


ganizations—schools, 
cieties—all grow larger. Prior to the 


Industrial Revolution, — businesses 
typically were small. Each was oper- 


by 


partners, who personally directed the 


ated an individual, or perhaps 
work of every employee. Each had 


responsibilities that he discharged, 
ably or poorly. But, however well he 
performed, he performed as an in- 
dividual. Whatever his fears or joys, 
his wants or his goals, he was not 
sense of loss of in- 


distressed by any 


dividualism. Under the stern eye of 
the proprietor he perhaps would have 
welcomed the anonymity of a group. 

Your own AIC was few in num- 
bers 37 years ago. In these early days 
of its founding, each member must 
have personally known all others. In- 
accomplishments, 


dividual actions, 


goals and thoughts were evident. 
Leadership could be direct, no com- 


plex organizational structure was 
needed for operation, planning was 
simple. Much responsibility was car- 
ried by each individual. 

There is no need to add to these 
examples. The point is obvious. The 
feels no 


He 


cannot lose himself within the group; 


member of a small group 


loss of identity as an individual. 


his successes and failures are imme- 


diately recognized; he cannot, if he 


would, sit back and let the group 


ho 
w 


carry him in the direction of its goal. 
Therefore, he has a well developed 
sense of personal responsibility, ample 
opportunity to exercise it is provided. 
On the other hand, any tendency to 
laxness is more easily self-suppressed 
by the prodding knowledge of certain 
exposure. 

In our large groups of today, quite 
the opposite is true. The individual 
can feel a loss of identity, he can lose 
himself within a group, he can take, 
at least for a time, a free ride, and 
he can be frustrated in his attempts 
to carry responsibilities of which he 
is capable. 

But, of 
Where is the solution? I believe it 


enough the problems. 


to be relatively simple. It is this: 
Stop comparing, praising, complain 
ing about, dealing with, belonging to 
or thinking about—groups. Substitute 
people, substitute individuals—warm- 
blooded, living individuals who are 
capable of great acts of accomplish- 
ment. 

I cheerfully confess that this is in 
part a matter of semantics. But as our 
language is a result of our thoughts, 
just so is much of our thought and 
influenced by the 


words used and heard. Too, I confess 


human behaviour 
that we cannot rid the language of 
words designating groups. But when 
we use these convenient words: divi- 
sions, departments, groups, teams and 
all the rest—let us let the thought 
the 


level, that these are departments of 


rise slightly above subconscious 


~ 
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people, teams of individuals. 

My conviction is strong that the 
preoccupation WwW ith groups the 


group attack, the team approach, the 


brain storming sessions and the at 


tendant de-emphasis of the individual 
has a stultifying influence on our pro 
vress. As we work together in evel 
we must direct 


increasing number, 


must work in con 


our activities, we 
cert, we must work cooperatively we 
must, if you will, make a team ap 


proach. But let us glorify the individ 


ial as a member of the team, not 
sublimate him by impersonal evalua 
tion of the team. 

It is the failure to recognize the 
proper relationship between the in- 


dividual and the group that often 
jeopardizes the value of that pertect 
ly fine tool, the committee, and brings 
it to ridicule. Undoubtedly, most of 
us have been members of many com- 
mittees, some successful and some not, 
and we find a somewhat bitter touch 
of humor in jests directed at them. 


You 


The Committee, a 


Definition: 
ot 


have heard them: 


group incom- 
petents doing the unnecessary. The 
best committee is one of three mem- 
bers with two absent, etc 


When 


sults sometimes accomplished by seem- 


we look at the meager re- 


ingly great joint effort, it appears 


that these jests may be more than 


jests. But it is not the members of the 


committees that are incompetent so 


much as the way these committees are 


In 


the unsuccessful 
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mittee the team approach is at its 
best, or worst. With no specific dele- 
gation of responsibility to its individ 
ual members, but with great resolu- 
shall 


as a unit, with team spirit, all pulling 


tion that the committee work 
together, the thought of anything like 
individual action becomes submerged. 

The team then sits quiescent, or 
creeps at a maddeningly slow pace to- 
ward its objective six or ten people 
with the spirit of cooperation upper- 
most in mind almost achieving the 
productivity of any one of them work- 
ing alone. Eliminate the committee? 
By no means! The answer lies in the 
delegation and acceptance of respon 
sibility 

We 


assess the value of those with whom 


individual responsibility. 


need, everyone of us, to re- 


we work, with whom we deal—their 
value as individuals acting singly, 
their value as individuals acting as 
members of a group. The value of 
the group will take care of itself. 
We need to give recognition, with- 
in our scope, to the accomplishments 
of others — individual accomplish- 
ments. And if we are to judge others 
as individuals, to assess the degree to 
which they accept and discharge their 
responsibilities, we must also appraise 
ourselves and our individual perform- 
ance. This can be a discomfiting proj- 
ect, for pride in one’s company, one’s 
society, one’s club, can become a bit- 
ter pill if there is not also a quiet 
pride in one’s own efforts in that com- 


pany, that society, that club. 





operated. com- 
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For in each case, it is the efforts of only by word, but by deed to reafhrm 
individuals, directed successfully to the importance of the individual in 
some specific purpose, that enables one the group. Do not disparage the 
to say: This is a company, this is a team, but do maintain the awareness 
great society, this is an agreeable that it is a collection of individuals. 
club. As Shakespeare said: “The ele- To reinforce the idea of individual 
action and participation, let me make 


ments so mixed in him that Nature 
one final point—the AIC will never 


said ‘Here is a man.’ 


As our organizations grow, what contribute to the betterment of hu- 


magnificent successes could result man welfare—its members, acting in 
from full individual participation, 
from the shouldering of maximum Lt. Col. William P. McNutt. 
responsibility by not just a few, but F.A.1L.C., of the Army Rocket & 
by every individual member. The Guided Missile Agency, Redstone 
goals that could be reached are be- Arsenal, Ala., has been elected presi- 
yond imagination. And not the least dent of the Hunteville Chases, Re- 
of the results would be the personal serve Officers Association, and Chap- 
satisfaction derived from the full ex- lain of the Alabama Department, 
ercise of individual abilities. ROA. He is active in the Alabama 
This is not idle thoughts of Utopia. AIC Chapter. 
It could be accomplished. We who 


concert can and will, immeasureably. 


are assembled here, others who are 
members of the AIC can create the 


proper atmosphere. We are profes- 


Kasse) 
Arthur AHittle. Juc. 


ADL offers experience and capabil- 





sional people, we can be leaders be- 


yond the confines of our specific occu- 


yations—we can ac accept ¢ ‘oy 

pations—we can act to accept and ity in: 

discharge individual responsibilities ¢ Corporate Planning and Organization 
beyond those conventionally implied ¢ Advanced Research and Engineering 


¢ Product Research and Development 
¢ Production Engineering 
* Market Analysis and Sales Planning 


or specified. We can help to create 
in our own companies, in our own 


departments, the atmosphere, the cli- ee i 
ADL scientists and engineers work 


mate in which our associates will be . , ae : 
closely with client organizations in 


stimulated to performance at the performing assigned work through 
highest possible level. any desired stage of development. 

We can act to see that the oppor- Consultants to Industry 
tunity to accept individual respon- SINCE 1886 








sibility is made available to those with 


whom we associate. We can act, not 
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There are some 80 Merck laboratory supply houses in the United 
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And don’t forget MERCK REAGENT SOLVENTS . . . many meet 
Spectro specifications and may be used without further tedious dis- 
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New 1960 Merck Laboratory Chemicals Catalog 
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